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High Voltage Laboratory 


Engineering at Cornell (14) 


UST off the Campus on Mitchell 

Street is one of the less attrac- 
tive of Cornell’s buildings which 
houses testing and research equip- 
ment for the study of high voltage 
phenomena. Here full sized electri- 
cal apparatus such as used on heavy 
power systems may be studied un- 
der controlled conditions. This ap- 
paratus may take on a variety of 
forms and may be a single compara- 
tively simple structure such as an 
insulator used to support transmis- 
sion or distribution conductors, or it 
may be a more: complicated struc- 
ture such as a transformer, circuit 
breaker, lightning arrester, fuse cut- 
out, potential device, bushing or 
other electrical system component. 

Because heavy power apparatus 
is big, the laboratory was of neces- 
sity scaled up to meet the problems 
involved. The building is approxi- 
mately 120 by 70 feet and is none 
too large to provide clearance dis- 
tances for some of the larger appa- 
ratus. With a ceiling height of about 
60 feet, the three million volts gen- 
erated by the impulse, or artificial 
lightning, the generator can be con- 
trolled, directed and measured with- 
in the building. For larger apparatus 
than can be brought into the lab- 
oratory on freight cars, or than 
can be erected in the laboratory, 
here is adequate space in the area 
on the south side of the building 
or transmission towers and the like 
' for making prototype tests. A right 
| of way extends for a considerable 
' distance from the laboratory so that 
Tansmission line tests may be 
made. In order to obtain proper 
lectrical clearance distances be- 
tween the voltage sources in the 
aboratory and any test structures 
hat might be erected in the yard, 
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about one half the south wall of the 


_ laboratory may be thrown open by 


moving giant doors provided for 
that purpose. Within the building 
is a group of smaller rooms serving 
the functions of office, control 
room, shop, heating plant, substa- 
tion, wash room and dark room. 
Fundamentally Cornell Univer- 
sity is an institution of learning. 
The High Voltage Research Labora- 
tory is a monument to learning 
raised by Industry and the Univer- 
sity together for the purpose of ad- 
vancing knowledge in the field of 
high voltage. Efforts made before 
the war were successful in bringing 
to the University expensive special- 
ized apparatus not ordinarily avail- 
able to an academic institution. A 
series of planned research programs 
were about to be taken up but were 
suspended because of the war ef- 





Professor Zimmerman received 
his B.S. and M.S. degrees from the 
University of Michigan in 1930. 
While at the University, he worked 
in the Accoustical Research Labora- 
tory of the Engineering School and 
also worked in the research sec- 
tion of the Detroit Edison Company. 
From 1930 tc 1945, he was en- 
gaged in the design and develop- 
ment of devices for the protection 
of high voltage circuits at the Pitts- 
field Plant of the General Electric 
Company. !n 1945, Professor Zim- 
merman joined the Faculty of Cor- 
nell as an Associate Professor in 
charge of the High Voltage Labo- 
ratory. 


THE AUTHOR 


fort. 

Since the termination of the war, 
efforts have been made to pick up 
the loose threads and to weave 
them into a new pattern of progress. 
Many problems in this field involve 
new materials, new designs and new 
techniques. Others have to do with 
the serviceability and coordination 
of older components of electrical 
systems. Problems of this char- 
acter are susceptible to solution 
through the use of the equipment 
and personnel available in this 
laboratory. It was intended that 
this laboratory would provide In- 
dustry facilities for making tests 
and at the same time provide intro- 
ductory experience for the more 
advanced students of electrical en- 
gineering interested particularly in 
power work. The specialized train- 
ing and project work should offer 
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more than a bare mention of high 
voltage phenomena. It is expected 
that many successful careers will 
find their beginnings through what 
the University and Industry to- 
gether have to offer in this field. 


What Can the Laboratory Do? 


With single phase voltages avail- 
able in excess of the highest trans- 
mission voltages used or contem- 
plated for some time, Cornell is in 
a position to make dielectric tests 
on any full sized electrical structure 
used today. Limitations in this re- 
spect enter only when heavy mag- 
netization currents or when fairly 
large capacitance currents are as- 
sociated with apparatus under test. 


Arrangements of three 250,000 
volt testing transformers supplied 
by a sine wave generator permit 
single phase tests to be made up to 
750,000 volts or three phase tests 
up to 430,000 volts. The transform- 
ers are arranged so that any of 
them can be used singly or in two or 
three units in a cascade connection. 

Besides the more or less steady- 
state kind of testing represented by 
the use of the 60 cycle transformers 
mentioned above, the laboratory is 
equipped to produce and to meas- 
ure surge voltages as high as 3 mil- 
lion volts. Impulses may be pro- 
duced which have the definitely 
specified voltage-time relationships 
required by the testing standards 
of the American Institute of Elec- 
trical Engineers, the American 
Standards Association, and the Na- 


tional Electrical Manufacturers As- 
sociation. 


Producing 3 Million Volts 

Any desired voltage may be pro- 
duced by charging capacitors in 
parallel using a high voltage direct 
current source, and then through an 
ingenious arrangement known as a 
‘Marx Circuit’, permitting all capa- 
citors to assume a series connec- 
tion. The largest generator of this 
type in the Laboratory consists of 
30 capacitors each of which can be 
charged to 100,000 volts. When 
these capacitors are discharged in a 
series connection they are capable 
of furnishing a pulse of 3,000,000 
volts with an instantaneous power 
rating of over 75 million kilowatts! 
Because of the short duration this 
really represents very little energy, 
approximating only .02 kilowatt 
hours. 


Impulse Testing 

Failures of apparatus in service 
due to lightning and other surge 
voltages has cost the industry mil- 
lions of dollars annually. Studies 
made in the laboratory with arti- 
ficial lightning strokes have made 
it possible to obtain important en- 
gineering data. Tests made on 
elemental designs and prototypes 
have permitted research and devel- 
opment to continue to the stage 
where great improvements in pro- 
ducts have resulted. Apparatus 
available today is far superior in 
its ability to withstand high voltage 
surges as a result of better engineer- 


High Voltage lab in East Ithaca 





































ing and better engineering data. 
Modern apparatus is produced with 
properly coordinated insulation 
levels. In most cases the efforts in 
this direction were also rewarded 
with increased efficiency and low- 
ered cost through an intelligent re- 
distribution of insulation. 
Improvement in protective de- 
vices and a definite standardization 
effort have reduced failures and in- 
creased system reliability many fold 
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Cathode Ray Oscillograph 


in the last two decades. 

Interest has been so acute that 
during the period 1918 to 1935 
more than 400 papers having to do 
with impulse or lightning voltage, 
were written in only 5 different 
monthly publications. Over 200 of 
these were compiled in a “Lightning 
Reference Book” published by the 
American Institute of Electrical En- 
gineers. Hundreds more of these 
papers have since been written and 
this work has become a specialized 
branch of electrical engineering. 

There are definite types of test 
waves accepted as standard in test- 
ing electrical apparatus. These are 
comprised of voltage or current 
waves which rise at a certain per- 
scribed rate, attain a maximum 
value in a specific time, and have a 
definite rate of decay. Specifica- 
tions of these conditions make it 
possible to uniquely determine 
smooth wave forms of exponential 
character used for standardized 
tests. 


Measuring Impulse Voltages 


To know what is occurring in 
impulse circuits, one must be able 
to measure the magnitude and na- 
ture of these electrical disturbances. 
Inasmuch as this involves seeing 
what is going on ‘while lightning 1s 
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striking’ a rather complicated set of 
circumstances must be set up. In 
the first place the phenomena is not 
recurrent, so that attention must 
be focused on a single transient. 
This transient may be of interest 
only during the first 1/10 millionth 
of a second, or perhaps as long as a 
few hundred microseco&ds. To study 
events which occur in such a short 
interval of time, every component 
of the test circuit must be alerted 
to function or to record only that 
particular time interval. While the 
entire subject of impulse measure- 
ments is beyond the scope of this 
paper, a few points are interesting. 

A special form of cathode ray 
oscillograph is used to make meas- 
urements. A cathode beam is swept 
across a photographic film in a 
vacuum at a known rate of travel. 
Electric circuits properly timed per- 
mit a small but known portion of 
the impulse being studied to ar- 
rive at the oscillograph at precisely 
the right time to deflect the cathode 
beam from its normal straight line 
path across the film by an amount 
proportional to the pulse voltage or 
current. In this manner a graph 
of voltage or current versus time 
automatically results. A study of 
this graph furnishes complete in- 
formation concerning circuit and 
test piece behavior. There are a 
multiplicity of variations of this 
technique each having to do with 
the process of obtaining a particular 
kind of record which will yield re- 
quired information in the most con- 
venient form. 


Corona and Stress Control 


Another interesting branch of the 
work in this field is the study of 
electrical stresses in and about elec- 
trical apparatus. The effect of these 
stresses on the life of high voltage 
apparatus is of great importance. 
In many instances insulation life 
can be prolonged by employing 
rather simpie means to relieve elec- 
trical stress concentrations. If these 
stress concentrations occur in air, 
visable corona may exist. In struc- 
tures submerged in oil corona may 
not be apparent. In some appara- 
tus corona is desirable and neces- 
sary. In other types of apparatus 
corona is desirable to a particular 
and controlled extent, but in the 
majority of electrical apparatus and 
electric circuits, corona is not toler- 
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Cathode Ray Oscillograph and control for making high voltage impulse tests in the 
High Voltage Research Laboratory, Cornell University. 


ated beyond an unavodaible limit 
and not desired at all. 

Corona in air is that phenomena 
which causes air to decompose due 
to the high forces associated with 
high electrical stress. This decom- 
position process, accompanied by 
flashes of light, noise and electrical 
circuit disturbances, results in air 
being broken up into ozone, nitrous 
and nitric oxides, free carbon and 
a host of other complicated pro- 
ducts. In the early stages it can be 
seen that the process is discontinu- 
ous and that energy is associated 
with it. The electrical disturbances 
resulting in the electrical system are 
a clue as to the intensity of the 
process. They also indicate that a 
certain stress value has _ been 
reached, that value being a func- 
tion of the type of material or gas 
in which the corona is being formed. 

Measurement of corona losses, 
power factor and radio noise have 
become increasingly important to 
operators who wish to maintain ex- 
tremely good service records and 
who wish to remove apparatus that 
is potentially a source of trouble, 
thereby avoiding a service inter- 
ruption. 

Power Testing 

In studying the operation of 
power apparatus, question some- 
times arises as to what relationship 
exists between laboratory impulse 


tests and actual power circuit op- 
eration. For some types of appara- 
tus, particularly protective devices, 
there is no assurance that the de- 
vices will perform all of their func- 
tions when they are applied to a 
power circuit. The protective de- 
vices may for example, protect 
against overvoltages but may not 
protect themselves if they are de- 
fective or improperly designed or 
applied to the system. For a con- 
sideration of devices which depend 
on the power circuits for their op- 
eration, combined power and im- 
pulse tests must be made simul- 
taneously. Steps are being taken 
to equip the laboratory for testing 
in this manner. 


Failure of any test apparatus un- 
der combined impulse and power 
conditions may result in rather vio- 
lent displays of electric circuit op- 


eration. With properly installed 
circuit breakers damage to a sample 
under test may be kept to a mini- 
mum or allowed to progress to any 
reasonable degree by installing pro- 
per control features. Failures in- 
evitably result in system short cir- 
cuits, which are of no serious con- 
sequence in the laboratory, but may 
represent a considerable expense in 
the field. 

Limitations in design and appli- 
cation uncovered in the laboratory 


serve to reduce the ignorance fac- 
(Continued on page 50) 





SOME ASPECTS OF QUALITY 


CONTROL 


By PROF. H. J. LOBERG 


Head of Department of Industrial and Engineering Administration 


URING the war, the applica- 
tion of statistical techniques for 
controlling product quality had an 
almost mushroom growth. Under 
the proddings of the Services and 
with the assistance of the War Pro- 
duction Board in cooperation with 
colleges and universities in training 
personnel, hundreds of manufactur- 
ing plants throughout the country 
set up control programs. The press- 
ure to increase production, improve 
quality, reduce inspection personnel 
and eliminate delays forced the 
adoption of statistical methods at a 
rate that could not be considered 
normal. This development is of par- 
ticular importance to engineers and 
management. It needs consideration 
for its future peace time values. 
Since there were pioneers in the 
field twenty years before this sud- 
den rush who were successfully ex- 





Professor H. J. Loberg, who dur- 
ing the war was in charge of the 
Navy Diesel and Steam Engineer- 
ing training programs here, was 
appointed head of the Depart- 
ment of Industrial and Engineering 
Administration this January. Prof. 
Loberg attended the U. S. Military 
Academy from 1923 to 1926 and 
graduated from Cornell with the 
degree of M.E. in 1929. After work- 
ing five years in industry, he re- 
turned to Cornell in 1934 as an 
instructor, and received his M.S. in 
Eng. in 1936. Prof. Loberg, a 
Professional Engineer in New York 
State, is a member of the Ameri- 
can Statistical Association, the 


American Marketing Association, 
the National Industrial Advertisers 
Association, and S.P.E.E. He is also 
a member of Tau Beta Pi, Phi 
Kappa Phi, and Phi Delta Theta. 


THE AUTHOR 


ploring the adoption of these meth- 
ods for quality improvement, one 
may well ask, “If it is so good why 
was its growth so slow?” “Why did 
it take the pressures of war to force 
its growth?” The answers seem to 
be the usual ones of “resistance to 
change” and the lack of knowledge 
of basic principles to permit the 
adaptation to specific problems. Un- 
der normal conditions new ideas 
spread slowly, especially when they 
require specialized knowledge and 
their successful performance de- 
mands the support of related 
groups. Recently, a young engineer 
just out of the Service commented 
that he was surprised that some of 
the plants were not only continuing 
but expanding the “fancy statistical 
methods” they had used while at 
war. He said, “they find that it pays 
dividends,” but he was still skepti- 








Prof. Loberg 
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cal. 

No survey has been made of all 
plants to indicate just what they 
are going to do in the future. It is 
reasonable to assume that some, 
like the young engineer, are cither 
unimpressed or have not been suc- 
cessful. They will undoubtedly re- 
vert to their old methods. There is 
a mass of evidence, however, indi- 
cating that many others recognize 
quality control as a valuable tool of 
management. They are building on 
their wartime knowledge and profit- 
ing from their experience. 

The emphasis of quality control is 
on inspection for it is through this 
medium that the necessary data are 
accumulated. This, in some ways, is 
unfortunate for much more is in- 
volved. The usual inspection de- 
partment cannot carry on the work 
single-handed. The co-ordination of 
the engineering, production, plan- 
ning, and inspection departments as 
well as overall management is essen- 
tial for successfully improving qual- 
ity or economically maintaining it 
at any prescribed level. Since the 
application of the principles re- 
quires some specialized knowledge, 
the responsibility for the program 
must be centered in an individual 
who has that knowledge. In a small 
concern, it may be only a part-time 
job; in a large organization the 
function may be expanded to a de- 
partment. 

It will always remain true that 
inspection cannot put quality into 
a product. Inspection can safe- 
guard quality, but if a piece is wrong 
no amount of inspection will cor- 
rect it. It is true, however, that in- 
telligent action based on the proper 
interpretation of inspection results 
may lead to improved quality. The 
problem is to define the level of 
quality needed and desired. Statis- 
tical methods aid in the interpreta- 
tion of data. The control charts and 
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sampling plans provide a basis for 
reaching the objectives at minimum 
expense. 

It has been the experience of 
some organizations that the engi- 
neering and production depart- 
ments have not recognized one im- 
portant factor in the application of 
statistics, and that is the variability 
inherent in any process. This vari- 
abilitv is present even when work- 
ing to close limits such as +.0001. 
In a refined operation, the limits of 
variability are small when meas- 
ured in thousandths of an inch; 
nevertheless, they are there. The 
quality control man speaks of a 
process or operation as being in con- 
trol when the variations present are 
due to natural causes inherent with 
the operation. It is out of control 
when the variation is too great to 
be attributed to chance. Determin- 
ing what the chance variation limits 
are is essential to carrying on a 
quality control program. They pro- 
vide the opportunity for tracking 
down the sources of assignable vari- 
ation and thus establishing time 
control. 

It has been the experience of 
many that most operations are not 
under control. This failure means 
more re-works, higher rejections, or 
throws the burden on succeeding 
operations. For example, on a rough 
turning operation on a gear blank, 
the original inspection plan check- 
ed the operation to make sure that 
the hub diameter was not too small. 
The second operation was grinding 
to size, and the important criterion 
seemed to be that no actual scrap 
was produced in the roughing oper- 
ation. A sample of gear blanks 
measured for actual diameter indi- 
cated that this procedure made 
everyone play on the high or safe 
side, with its consequent load 
thrown on the grinding. In this 
particular case, the machines were 
capable of rough turning the blank 
within the limits set; the only prob- 
lem was to train operators to work 
to the specified diameter. This slight 
change meant a considerable saving, 
for rough turning is cheaper than 
grinding (see figure 1). 

Another simple illustration was 
in the case of a product that had a 
large number of bolts and nuts 
which of course had to be tight. Al- 
though sub-inspections were being 
carried on, it was found in the final 
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Figure 1. 


Curve (b) shows frequency. of specified size occurring after training of operations to 
work to the specified diameter instead of the tolerance limit. 


inspection that too many of the 
nuts were loose. The variation was 
great enough to cause trouble and 
indicated lack of control. A study of 
the method of tightening bolts and 
the inspection methods used solved 
the problem. In this case, the fault 
was inspection methods. The inspec- 
tors were testing the tightness by 
trying to back off the nut. The 
slight backing off resulted in loosen- 
ing some nuts just enough to cause 
trouble on the final test inspection. 
Changing the procedure to tighten- 
ing the nut with a torque wrench 
cleared up the problem. This was 
not a complex problem, but at one 
stage it was troublesome to the 
manufacturer. 

Getting an operation under con- 
trol may involve many factors— 
machines, materials, workmen, 
methods, and specifications. In the 
case of a four-spindle Gridley auto- 
matic, a given part being produced 
ran too high a percentage of scrap. 
A check of the product from each of 
the four spindles indicated that one 
spindle was the culprit. A repair job 
on this spindle improved the ma- 
chine and reduced the scrap. Some- 


times, arbitrary tolerances are set 
by the engineering department. A 
fetish for precision may manifest it- 
self in limits that are absurd. It is 
axiomatic that close tolerances in- 
variably mean added cost. In one 
plant, the tolerances for a given 
piece were set closer than the ma- 
chines were able to produce with a 
consequent high percentage of scrap. 
The normal pattern of the machine 
was determined from a _ sample. 
Having actual facts to work with, 
the solution of the problem was 
much simpler than a three-cornered 
argument with engineering, produc- 
tion, and inspection. 

Recognizing that some variation 
exists from piece to piece as it is 
produced has saved many hours in 
adjusting set-ups on automatic ma- 
chines. Knowing the _ variation 
limits, the operator does not change 
the adjustments when a single piece 
happens to come on the high or low 
side. Taking a small sample of five 
or six pieces and getting their aver- 
age will indicate whether or not any 
change is necessary after a prelimi- 
nary sample has indicated that the 
set-up is correct. These additional 
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small samples at reasonable inter- 
vals also permit control of tool wear 
within needed limits. The fallacy of 
basing judgment on a single item is 
easily understood. The distribution 
of parts will be a bell-shaped curve 
with a clustering around the arith- 
metic mean. As one gets out on the 
tails of the curve, the frequency of 
occurrence is less but some values 
will fall above and below the mean. 
Knowing the the frequency dis- 
tribution is of ‘his nature and real- 
izing that the 1ality of a single 
piece may be a erent than the 
average of several pieces has pro- 
duced definite economies in manu- 


facturing. 
Since the statistical approach 
provides factual data, improve- 


ments can be made intelligently. 
This does not imply that the solu- 
tion is arrived at easily. Bringing an 
operation or process into control 
may easily tax the ingenuity of 
everyone concerned. For illustrative 
purposes, the solutions indicated in 
this article have been very elemen- 
tary. The more complicated ones 
would require an article in therk- 
selves. The solution of difficulties 
requires time and is more apt to be 
in progressive stages. At all times, 
the dollar return must be kept in 
mind, for when the law of diminish- 
ing returns is ignored, management 
can justly criticize. 


Once control has been establish- 
ed, the control charts keep a run- 
ning record of performance. They 
indicate not only when the opera- 
tion is out of control, but frequent- 
ly indicate trends soon enough for 
corrective action to be taken in ad- 
vance of real trouble. The import- 
ance of taking corrective action is 
great. Failure to act in a given situ- 
ation destroys the effectiveness of 
the plan and relegates quality con- 
trol to that area of being some- 
thing nice to have for conversation, 
but is not considered a valuable 
dynamic tool for helping manage- 
ment. 


Sampling Inspection 

The sampling inspection plans 
are obvious when the test procedure 
is destructive. No one argues about 
their necessity. The question be- 
comes what is the most economical 
plan to insure a given quality. In 
those cases, where 100% inspection 
can be used, it still remains a prob- 
lem of economy to determine how 
much inspection is required. It is 
recognized by many that 100% in- 
spection is not infallible. Pride in 
100% inspection may be false as 
well as costly. Sampling plans can 
in many cases achieve the desired 
results. 

There are three basic sampling 
plans now used. The single sample 


Figure 2. 


Diagram (a) shows the composite output of the four spindles of the Gridley Automatic. 
In diagram (b) the output is broken down showing the output of the three good spindles 
and the one poor spindle. 
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and the double sample plans are 
more commonly known, for they 
have been in use for years. During 
the war, the sequential sampling 
plan was developed and provides 
certain advantages as well as dis- 
advantages over the other two. In 
ali plans, the inspector compares 
the number of defectives found in a 
given sample, with the acceptance 
and rejection numbers which have 
been predetermined to afford a de- 
sired protection. In single sampling, 
conclusions are made on_ one 
sample. With double sampling, a 
second sample may be taken before 
a decision is reached. In sequential 
sampling, successive samples are 
taken until a decision can be made 
to accept or reject the lot. Each 
plan has merit and the choice in a 
specific case is dependent on the 
surrounding conditions. 
Receiving Inspection 

. Since inspection covers not only 
products made within a plant but 
also outside purchases, sampling 
techniques have been effectively 
used in receiving inspection. Know- 
ing the quality level produced by 
various suppliers of the same item, 
can produce savings. In this case, 
suppliers are analagous to the 
spindles on a turret lathe. Possibly, 
one or more are causing trouble. 

In those plants where statistical 
techniques have been carefully de- 
veloped, considerable savings have 
resulted. These savings can be 
measured in actual dollars or in im- 
provement in quality at no added 
expense. The Ordnance Department 
has stated that by these methods, 


they reduce inspection costs thirty 


per cent while tripling the volume 
of goods. Throughout the country 
one will find companies who recog- 
nize real value in a complete qual- 
ity control program, for manage- 
ment realizes that it is a very help- 
ful tool and not a bag of tricks. The 
Bell Telephone Laboratories use 
the name “Quality Assurance” 
which is more descriptive and mean- 
ingful. In the days to come when 
production is a key problem and 
customers are hungry for goods, 
sound management will be concern- 
ed about quality assurance for the 
long haul. Management and engi- 
neers must not only be aware of this 
development, but utilize its v:!ue to 
the highest degree possible. 
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Pl OMICRON 


By BILLIE P. CARTER, ChemE 49 


Last month, a very distinguished 
white-haired lady delivered an in- 
spirational message to the women 
engineers of Cornell. The lady was 
Dr. Lillian Gilbreth, one of the fore- 
most women engineers. Her audi- 
ence of girls listened intently to 
every word, for they had long won- 
dered if their choice of a profession 
was a foolish venture, with no tangi- 
ble goal at the end of years of hard 
study. Dr. Gilbreth gave freely of 
her advice and her knowledge of the 
problems which must be faced by 
the women engineers, as women and 
as engineers. During the discussion 
she also touched off an energetic 
movement which has culminated in 
the formation of an engineering 
honorary society, Pi Omicron. 
History 

At various times in the past 
years, women’s engineering organ- 
izations have been started at Cor- 
nell; but for lack of time, working 
interest, and even members, most of 
the attempts have ended in failure. 
In the Fall of last year a general 
meeting of all Cornellian women en- 
gineers was called together by Eve 
Freyer, EE ’47. The outcome of the 
get-together showed that the girls 
were very much interested in a per- 
manent organization. Working to- 
ward that end, some of the more en- 
thusiastic interviewed Dean Speight 
and Dr. Allen, student counselors, 
on the subject, and received from 
them a lot of good advice and 
recommendations which they were 
able to present to the girls at an- 
other general meeting soon after. 
The main purpose of this Women’s 
Engineering Association was to help 
largely with the orientation of fresh- 
man women engineers, to do re- 
search and help with specialization 
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and placement of the engineers after 
graduation, and to hold social get- 
togethers so as to acquaint each of 
the engineers with all her fellow- 
sufferers in the other three engineer- 
ing schools. No formal constitution 
was written because most people 
were justly afraid that a small 
group would perish in the throes of 
phrasing such a document, and the 
whole group would lose interest and 
energy in the main purposes and 
functions of the proposed organiza- 
tion. 


That was the situation when Dr. 
Gilbreth arrived in Ithaca. She pre- 
faced her talk with greetings from 
the women engineering students of 
Syracuse University (whom she had 
just visited), and with the news 
that “they have started the first 
women’s engineering honorary fra- 
ternity—10 women in the group,” 
and that “they hope to share in- 
formation on the project with wo- 


Organizers of Pi Omicron of Cornell. 
L to R standing: Diana Silver, EE ’46; 
Jean Mount, CE ’47; Harriet Ross, ME 
47; Billie Carter, ChemE °49. L to R 
seated: Nina Sandberg, ChemE ’49; 
Shirley Ogren, ME ’47. 


men in engineering all through the 
country.” Later discussions with 
Dr. Gilbreth and Dean Hilton, coun, 
selor of women students at Syra- 
cuse University brought out more 
details of this new honorary society, 
called Pi Omicron. Dr. Gilbreth was 
very enthusiastic over the idea of 
making Pi Omicron a national or- 
ganization, and a description of the 
reasons and aims of the honorary 
society was enough to convince the 
girls that an organization of that 
type was the logical solution to the 
problems which the previous loose 
association had not been able to 
cope with satisfactorily. 

Pi Omicron of Syracuse is a very 
new organization, having been char- 
tered March 9, 1946. The Cornell 
chapter of Pi Omicron was estab- 
lished March 26, 1946, after much 
deliberation, and establishment of 
specific aims and plan of organiza- 
tion. In advising the group on their 
proposed society, Dr. Gilbreth 
brought out that all action toward 
this national organization should be 
concerted, and all universities 
should act in unison; and that no 
action should be taken that might 
cause friction between men and wo- 
men in engineering. For the latter 
reason she and all the women engi- 
neers are very strongly against an 
all-inclusive professional organiza- 
tion. In accordance with this, Pi 
Omicron, as the small nucleus, will 
coordinate activities, and unite all 
the engineering women of Cornell. 
Purposes 

The general purpose of Pi Omi- 
cron shall be “to encourage and re- 
ward scholarship and accomplish- 
ment in the field of engineering 
studies among the women students 
of engineering colleges; to promote 
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Three freshmen engineers find time to 
get away from physics and calculus to 
relax around a piano and enjoy a talk 
session. 


the advancement and spread of 
education in the science of engineer- 
ing among women; to foster prin- 
ciples of honesty and integrity in 
professional practice; to cooperate 
wholeheartedly with the ideals and 
aims of the Alma Mater; and fur- 
ther to encourage engineering wo- 
men to utilize their technological 
training to the utmost, not only in 
industry but in the home and com- 
munity, through excellence of tech- 
nical performance and_ personal 


character.” 

Besides these general purposes 
which shall be the aims of all mem- 
bers of Pi Omicron everywhere, 
there are specific aims which the 
Cornell chapter is now at work on. 
These specific aims of the honorary 
include: 1) Freshmen orientation; 
2) Promotion of good feeling among 
all engineering women by social 
get-togethers; 3) Promotion of all 
engineers’ participation in  extra- 
curricular activities; 4) Aid with 
placement after graduation; 5) Cor- 
respondence with Cornell engineer- 
ing women graduates; 6) Lectures 
by well-known engineers, and dis- 
cussions for all engineers interested. 
Requirements 

To be eligible to Pi Omicron, a 
feminine candidate for a bachelor’s 
degree in engineering must have a 
cumulative average of 75 in the 
schools of Mechanical Engineering, 
Civil Engineering, and Electrical 
Engineering, and of 77.5 in the 
school of Chemical Engineering. 
Candidates are eligible after the 
completion of four terms in the Col- 
lege of Engineering. Upper sopho- 
mores who maintain a cumulative 
average of 80 may be pledged. Stip- 
ulation of a 77.5 average for the 
Chemical Engineers is necessary be- 
cause a 75 is needed in order to re- 
main in the college. Membership in 
the student chapter of one of the 
professional societies is also a re- 


In spite of the usual opinions of the majority, it is hard to find a “grind” among the 
women engineers. 








quirement. Participation by the 
candidate in extra-curricular activi- 
ties, evidence of service to the Alma 
Mater, good citizenship, and le:d- 
ership will be considered in each 
case before the election. 


Graduate students not available 
for election to Pi Omicron as un- 
dergraduates may be pledged if the 
records of their undergraduate or 
graduate work qualify them for 
membership. Membership shall con- 
sist of three classes: active, alumni, 
and honorary. Honorary members 
shall include any person who has 
done distinguished work in the field 
of engineering and who possesses 
such qualities as Pi Omicron fosters, 

Any person eligible for honorary, 
active or alumni membership shall 
be nominated by a committee con- 
sisting of two faculty members and 
the executive council. 

The charter members of Pi Omi- 
cron of Cornell are Nina Sandberg, 
ChemE °49; Rosemary Williamson, 
EE °47; Eve Freyer, EE °47; Shir- 
ley Ogren, ME 47; Faith Gregory, 
CE 48; Judith Schneider, ME 748; 
and Billie Carter, ChemE °49. A 
general meeting of all engineering 
women was held March 26, during 
which a unanimous vote in favor of 
the new organization was taken. 
The officers of the honorary are 
Shirley Ogren, president; Eve 
Freyer, vice-president; and Billie 
Carter, secretary-treasurer. 


Initiation 

On April 14, five representatives 
of Pi Omicron of Syracuse visited 
the Beta Chapter here at Cornell. 
Initiation ceremonies were con- 
ducted by Gladys Nottenburg, 
president of the Alpha Chapter, 
during the afternoon in Olin Hall. 
Dr. Fred H. Rhodes, Dean of the 
College of Chemical Engineering, is 
advisor for Pi Omicron of Cornell. 
In a letter to the organizers, Dean 
of Students, Harold E. B. Speight, 
said, “I congratulate you on the 
completion of all your plans for the 
organization of the Beta Chapter 
of Pi Omicron. As you know, I have 
been in favor of the development of 
your active organization into a pro- 
fessional honorary society for wo- 
men students in Engineering, ind I 
am glad to register your orgamiza- 
tion as one of the recognized Cornell 
societies. With all good wishes.’ 
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Cornell Engineers 

At present there are 34 women 
enrolled in the College of Engineer- 
ing at Cornell: 5 E.E.’s, 2 C.E.’s, 14 
Chem.E.’s, and 13 M.E.’s. This is 
an unprecedented number; for the 
past records show a maximum of 
four or so girls enrolled in the whole 
college at one time. In many years 
there were no girls at all registered. 
Then came the war. Engineers were 
needed, and even the most hard- 
boiled employers were willing to em- 
ploy women in their industries. 

There is a rather high bust-or- 
transfer rate among the women en- 
gineers in the first years of college. 
This is true of the men, too, but, 
because there are so few, every one 
seems to notice a girl bustee more 
quickly. The class of November, 
1943, started with seven girls in 
M.E., one in E.E., and one in C.E. 
The lone electrical engineer quit to 
get married, one M.E. transferred 
to E.E., two M.E.’s transferred to 
the arts school to become psych 
majors, another M.E. married her 
calculus instructor (a Chem.E.), 
and still another, a married M.E., 
left to have a baby. The final count 
at present gives two M.E.’s, one 
E.E., and one C.E. still holding the 
fort. The percentage of those re- 
maining is as good as that for per- 
centage boys remaining, in spite of 
everything. 

Of the few women engineers who 
have graduated from Cornell in the 
past years, the majority have made 
use of their technical training in in- 
dustry. Many have successfully 
combined marriage and an engineer- 
ing career. A few examples are Ger- 
trude Goodwin, E.E. 731, draftsman 
and secretary for Frew Machine 
Company; Mrs. Nicholas Welch, 
M.E. ’35, Pratt and Whitney Air- 
craft Company in Hartford: Jean- 
ette Knowles, M.E. *40, of Knowles 
Tool Corporation; Miki Haven, 
M.E. ’45, formerly Managing Edi- 
tor of the Cornell Engineer, G.E.; 
and Inez Leeds,* Chem.E. °46 with 
Hercules Powder. Mrs. Beatrice 
Mead Hagedorn, E.E. ’42, is doing 
research work in Bell Labs. An out- 
standing undergraduate, Mrs. 
Hagedorn joined the regular staff of 
control operators at WHCU. She 
was the only one known to NBA 


*See Prominent Engineers, 
Engineer, March 1946. 
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Pi Omicron hopes to initiate and sponsor engineering women activities on campus— 
social activities, also, like the one pictured above. 


officials to be serving as a full- 
fledged control operator anywhere 
in the United States at the time. 
She was also the first woman in 
twenty years to take the “straight” 
E.E. course. 

The two most popular questions 
asked of engineering girls are, “Why 
in the world are you taking engi- 
neering?” and “What do you expect 
to get out of it when you get 
through?” The first answer to the 
former is that girl engineers like 
engineering (surprise!), and are 
more happy working a mechanics 
problem than reading fifty pages of 
ancient history. When very young, 
many decided, with the help of en- 
gineering fathers, that engineers are 
fascinating—and thus the choice of 
career. Most are glad they made the 
choice, and stuck with it in spite of 
the odds. Engineering may be 
slightly harder than Home Ec but 
the result is well worth the extra 
effort. The girl who choses engi- 
neering as a career can expect a job 
after graduation—working in the 
field which she wants above all 
others. Even if she doesn’t practice 
in industrial fields, the woman engi- 
neer can use her technical training 
as a household or community engi- 
neer. 

As might be expected, a lot of 
humorous incidents have occurred 
because engineering professors and 
male students alike are not quite 
accustomed to having girls in their 
classes. There is the professor who, 


amused at having three senior girl 
electrical engineers in his class, 
turns to the three after a point has 
been debated with, “And what is 
the opinion of the female contin- 
gent?” Many freshman boys have 
been utterly dumbfounded at find- 
ing girls registered in engineering 
with them—after the first feeling of 
disbelief is dispelled, the usual reac- 
tion is a great self-confidence. For, 
after all, “if a girl can do it, boys 
shouldn’t have any trouble.” 
Outlook 

Most engineering students have 
a pretty good idea of what they 
are suited for, and what they would 
especially like to do in industry, 
whether it be research or adminis- 
tration. Special opportunities are 
open for women in laboratories— 
telephone, radio, aeronautic, and 
electronic labs. For the Chem.E.’s, 
there is specialized research in cos- 
metics, pharmaceutics, etc. Women 
engineers have proved themselves 
capable in both research and ad- 
ministration. 

Women in engineering is a defi- 
nite thing now; the ice has been 
broken. Whether or not more op- 
portunities will be available in in- 
dustry in the future will depend 
mainly on the ability of the engi- 
neering woman to live up to such 
qualities as Pi Omicron fosters— 
especially in utilizing to the utmost 
her engineering training at all times 
in industry, and in home and com- 
munity as well. 


15 





T has been generally recognized 

by the engineering faculty at Cor- 
nell that the education of the stu- 
dent in engineering should be 
broadened to include more non- 
technical subjects. To accomplish 
this expansion, the faculty has tak- 
en a large step forward, and has 
established five year courses in the 
major branches of engineering, 
Civil, Mechanical, and Electrical 
Engineering. Chemical Engineering 
has had a five year program for 
some time. These new programs are 
not optional, but will be regular re- 
quired courses, starting in the fall 
of 1946. There are not very many 
schools, as yet, that require a five 
year program, so that Cornell is 
really pioneering a new trend. Most 
students are not aware of these 
developments, and it is the purpose 
of this article to present a some- 
what more complete picture of the 
five-year program than has been 
available up to the present time. 


Discharged veterans who entered 
the Armed Forces prior to July 1, 
1946 will be permitted a choice of 
the four or five year curricula pro- 
viding they enter the University be- 
fore September 1947. Non-veteran 
civilian students entering in Sep- 
tember 1946 and thereafter will be 
required to take the five year pro- 
gram. Veterans who left the Uni- 
versity before graduation to enter 
the Armed Forces will be permitted 
a choice of either the four or five 
year curricula. 

Perhaps the first question brought 
up in the mind of the student con- 
cerns the change in the schedule of 
courses. How is one more year of 
school going to affect the normal 
course? The changes are somewhat 
different in each school. In the 
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THE FIVE YEAR PLAN 


By ROBERT H. OLSON, ChemE ’46 


school of civil engineering most of 
the forty-four credit hours added to 
the original required number of 141 
hours is taken up by administrative 
and liberal courses. Also the num- 
ber of technical courses will be in- 
creased. 


The mechanical engineering cur- 
riculum will have thirty-four credit 
hours added to the present number 
of 146. An innovation in the cur- 
riculum will be twelve hours for a 
project and related courses. The 
student selects a project in either a 
technical, managerial, or a related 
field in his option. The option may 
be any of the many branches of 
mechanical engineering. This pro- 
ject has as a purpose, the applica- 
tion of the fundamental concepts 
learned in the previous four years. 
Also, the mechanical engineer will 
find that he has more opportunity 
for other liberal or technical courses, 
which are of interest to him. 


The change in the electrical en- 
gineering curriculum will be some- 
what similar to the change in the 
mechanical engineering curriculum 
in that the students will also have 
a project in which original work in 
some option will be done. The new 
curriculum will have a total of 181 
required hours which represents an 
increase of thirty-five hours over 
the old program. These extra hours 
will also be used for cultural and 
managerial courses. 


There will be no change in the 
chemical engineering course since 
this school has been operating on 
the five year program from its start. 


The trend in the new program 
will be to give more training in 
leadership by adding administrative 
engineering and managerial courses, 





while at the same time strengthen- 
ing the technical training and cul- 
tural background. 

The general changes in the en- 
gineering curriculum have already 
been mentioned. Now the prospec- 
tive student is probably wondering 
how this new five year program 
will affect him. Of course, it means 
that he must stay in school one 
more year, and that means more 
finances. The scholarships directly 
controlled by the engineering school 
such as the McMullen scholarships 
will be increased to cover the addi- 
tional time. It is hoped that some 
arrangement will be worked out in 
the near future so that the other 
types of scholarships available to 
engineering students will also be in- 
creased. If financial problems re- 
sulting from the additional year do 
arise, the increase in starting salary 
for a student with a five year degree 
would counteract any such problem 
considerably. Perhaps a more im- 
portant effect on the student would 
be the factor of increased time. The 
student mght feel that it is best to 
finish college at as early an age as 
possible, but industry will certainly 
recognize and profit from the addi- 
tional maturity of the graduate. 

Five years gives the student a 
much better chance to assimilate 
and really learn the fundamentals 
of engineering, because the courses 
are more evenly distributed in the 
available time. During the war the 
accelerated program showed us how 
hard it is to keep working and really 
learning when technical courses fol- 
low each other in rapid succession. 
The five year program will break up 
the schedule of technical courses 
with some required humanistic 

(Continued on page 48) 
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PROFILES. 


Of Outstanding Alumni 


GILMORE DAVID CLARKE, ’13 


N the 19th of June, 1904, Pro- 
OR. William Lyon Phelps in 
Woolsey Hall at Yale University, 
read 2 citation preceding the presen- 
tation of the degree of Doctor of 
Humane Letters by President Sey- 
mour, which closed with these lines: 
“Among Americans in the arts to- 
day, both from the point of view of 
creative achievement as well as 
public service, Gilmore David 
Clarke stands preeminent. Vigor- 
ous, versatile, broad in his interests, 
he is with fruitful results devoting 
his life to making his commurity, 
his State, and the Nation a finer 
and more beautiful human abode.” 


“Slim,” as Clarke was called in 
his college days, entered Cornell in 
the fall of 1909. There was no 
family precedence to guide his 
choice of institution; instead a 
friend urged him to enroll in the 
College of Agriculture with the 
Class of 1913. He graduated with 
his class, having majored in land- 
scape architecture, a course of study 
subsequently transferred to the 
College of Architecture, where it is 
now located. 


Following graduation, Clarke 
gained experience in his elected pro- 
fession and in the art of city plan- 
ning by assisting in the preparation 
of a report and plan for Albany. 
Then for two years he served the 
Hudson County (N. J.) Park Com- 


mission as resident engineer. 


Soon after graduation from Cor- 
nell, Clarke became interested in 
Scouting, avocationally, and was 
elected Scout Commissioner of the 
Borough of the Bronx in New York 
City. One of the members of the 
Bronx Parkway Commission, Wil- 
liam White Niles, prevailed upon 
him to accept the post of Superin- 
tendent of Construction of the 
Bronx River Parkway, which runs 
through northern New York City 
and southern Westchester County, 
the first parkway ever built. 


The first World War interrupted 


Vol. 11, No. 7 


his civilian activities and Clarke 
enlisted at Camp Plattsburg in 
April of 1917 in the engineer 
company. He was accepted as can- 
didate for a commission in the 
Corps of Engineers. Clarke asked to 
be assigned to the Regular Army 
and in July, 1917 was appointed a 
Ist Lieutenant and assigned to the 
6th Engineers. The Regiment went 
to France late in 1917, saw service 
on the Somme with the British 
Army in February, March and 
April, 1918, and then, as the engi- 
neer regiment with the 3rd Divi- 
sion, took part in the battles of the 
Marne, St. Mihiel, and Meuse 
Argonne. This service completed, 
the Division became an element of 
the Army of Occupation, remaining 
on a sector of the Rhine between 
Coblentz and Bonn until early 
1920. Clarke received the Silver 
Star Medal, Order of the Purple 
Heart, and the Croix de Guerre 
with Palm (French). 

When the 3rd di- 
vision was required 
to have shoulder 
insignia, Capt. 
Clarke submitted a 
design in red and 
white. Brigadier 
General 
asked the reason 


Brown 


for the color, and 
Clarke replied that 
he guessed it was 
because he is a 
Cornellian. The 
General _ retorted, 
“Well, I’m a Yale 
man, make it blue.” 
The insignia design 
in blue and white 
for the 3rd division 
remains today. 


Upon his return 
to the United 
States early in 
1920, Clarke took 





up again his duties of Construction 


Superintendent with the Bronx 
River Parkway, a task completed in 
1923. Thereupon he was appointed 
Landscape Architect of the West- 
chester County (N. Y.) Park Com- 
mission and for the next eleven 
years Clarke was chiefly responsible 
for the design of that system of 
parks and parkways, which repre- 
sents an expenditure for land and 
construction of over eighty million 
dollars. Later, as the Consulting 
Landscape Architect for the Depart- 
ment, he assumed responsibility for 
the preparation of plans for many 
parks and playgrounds and for sev- 
eral parkways to provide productive 
work for approximately 80,000 men 
then on relief and assigned to the 
Park Department. Thus during the 
next four years the park system of 
New York City was expanded and 
enhanced, becoming one of the most 
comprehensive in the world. 

Among the important parkway 
projects which Mr. Clarke designed 
are the Saw Mill River, Hutchinson 
River, Bronx Extension, and Cross 
County in Westchester County; the 
Mt. Vernon Memorial Parkway in 
Virginia, and the Bronx-Whitestone 
Parkway, and Henry Hudson Park- 
way (including Riverside Drive) in 
New York City. 

(Continued on page 50) 


Mr. Clarke 


—Courtesy Blackstone 
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Bob 


Robert Olson, ChemE 


OB Olson denies having accom- 

plished anything out of the or- 
dinary, but the lowly undergradu- 
ates are almost reverent about the 
extent of his achievement; for Bob 
is the one and only tenth termer in 
the Chemical Engineering School. 
Furthermore he has reached this 
goal without acquiring the usual 
ChemE mannerisms: the glassy 
look and the stooped shoulders. In- 
stead Bob has retained a distin- 
guished air and dapper appearance, 
due not only to his natural Swedish 
equanimity, but also to his ability 
to handle successfully whatever his 
profs dish out. 

Bob was born on January 14, 
1925, in Rochester, N. Y. He can’t 
remember his grammar school days 
very well, but we are sure he was 
always first in his class. His family 
moved to Pittsford, suburb of 
Rochester, and so Bob attended 
Pittsford High School, graduating 
from there in June, 1942, as valedic- 
torian. Pittsford High School must 
have been impressed by the Olsons, 
for brother Ken (another ChemE, 
and returning veteran) had just 
taken top honors the year before. 

Bob had his first real summer 
job in 42 as a timekeeper. Then in 
September, he entered the Cornell 
School of Chemical Engineering. In 
his freshman year he joined Sigma 
Pi fraternity; and, because he has 
an excellent voice, the Men’s Glee 
Club and Sage Chapel Choir also 
claimed him. 

Bob has been in the accelerated 
program until the end of his eighth 
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term. Last summer he “took it 
easy,” getting practical experience 
by working as a junior chemical en- 
gineer for the Atlantic Refining Cor- 
poration in Philadelphia. In spite 
of his heavy schedule he took on 
extra duties as lab instructor in 
Unit Operation Lab (the dread 
710) during his seventh, eighth, and 
ninth terms. 

Bob is an outstanding exception 
to an oft-repeated hypothesis that 
an engineer is smart but lacks versa- 
tility, for reputedly an engineer is 
governed by the slide rule and is 
always found with his nose in the 
current text book. Bob has written 
for the CoRNELL ENGINEER, and was 
elected to the staff last year. He is 
president of the Chemical Engineer- 
ing Student Council, and was re- 
cently elected president of the Cor- 
nell Men’s Glee Club. As for sports 
—skiing, tennis, and golf are tops 
on his list. 

At present Bob is working hard 
on his senior project—the size classi- 
fication of small particles. When 
asked what he thinks now of Cor- 
nell’s Chemical Engineering School, 
he replied “best in the country.” 


Adam Paul Friederich, CE 


T’S so interesting, it doesn’t 

seem like work,” expresses Adam 
Paul Friederich’s interest in Civil 
Engineering. This is especially true 
of structural work in which Adam 
is majoring. Just to keep everyone 
straight, Adam has decided to use 
his middle name to eliminate con- 
fusion with his father, and is now 
known as Paul. 

Paul has been around construc- 
tion jobs with his father, a Roches- 
ter contractor, since he was three 
years old. That and the fact that 
most of his antecedents have been 
engineers and builders seem to have 
set his path for him. “I’ve wanted 
to be a structural engineer ever 
since I passed through the explorer 
and truck-driver stage,” according 
to Paul. True to his desire, he 
has already had two years experi- 
ence as timekeeper and assistant 


PROMINENT} 


engineer on various construction 
jobs. 

An after-dinner conference with 
the director of admissions of Union 
College in the spring of 1943, con- 
vinced Paul that he should skip a 
year of high school and graduate 
that June. In May of that year he 
visited Cornell to see the “glory 
above Cayuga” which several of his 
friends had described to him. In 
spite of rain and a departed stu- 
dent body, he decided that Cornell 
was to be his Alma Mater. With 
about 3000 V-12’s and a few other 
civilian freshman, Paul entered Cor- 
nell in July *43. 

Paul began college as he fin- 
ished, with extracurricular activi- 
ties playing a role almost as import- 
ant as his scholastic work. That is 
according to his belief that college 
is a training ground for working 
with people in a community, as well 
as an institute of scholarship. As 
a result the story of Paul’s life at 
Cornell is largely a list of activities 
and their continuance through the 
war period. 

The first activity Paul looked up 
was the Sage Chapel Choir. He has 
been a member for nine terms and 
served as president during his jun- 
ior year. The Cornell Daily Sun 
also received Paul’s attention his 
first term. When war pressure fin- 
ally downed that paper, however, 
Paul joined the staff of the CorNELL 

(Continued on page 42) 
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Galip Arkilic, ME 


IVAS, Turkey is a long distance 

away, but it’s home to me,” 
“Ark’’ admitted, as he reminisced 
over his grammar school days. “I 
never dreamed at that time that 
some day I’d be a graduate of Cor- 
nell.” 

How Ark became a Sibleyman 
is an interesting story, which began 
in 1935 when he completed high 
school. After a little urging he mod- 
estly admitted that he was pretty 
good in math, physics and chemis- 
try. In fact, during his senior year 
he designed and built his own light- 
ing system for his home laboratory. 
It was no wonder then that his 
government offered him an appoint- 
ment to the Military Academy 
of Turkey. The rigorous training he 
underwent was similar to that of- 
fered at West Point. As a Field 
Artillery cadet, Ark’s specialty was 
the computation and preparation of 
firing data. After graduation in 
1939, he spent several years with 
the regular army in the field. Dur- 
ing this period he received his pro- 
motion to first lieutenant. 


Recognizing his capabilities along 
technical lines, the Turkish govern- 
ment selected Ark for engineering 
training here in the United States. 
In 1944 he put his uniform away 
and started his journey to the 
States. After a train ride to Cairo, 


“Ark” 
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a plane trip to Casablanca, he 
boarded Liberty Ship No. 113 for 
the Atlantic crossing. This was 
rather a coincidence, for 113 was the 
designation of the regiment in which 
he first started his command func- 
tions as an officer. Landing at New- 
port News, Virginia, Ark proceeded 
to Washington, D. C. There he was 
given his choice of academically 
accredited engineering schools. “I 
chose Cornell because my brother 
officers always spoke of its beauty. 
They were certainly right.” While 
at Cornell Ark stuck pretty closely 
to his books. The accelerated sched- 
ule really kept him busy. In August, 
1945 Ark was pleasantly surprised 
by a cablegram from Ankara which 
notified him of his promotion to 
Captain. Shortly before graduation 
Ark rather sentimentally admitted 
that he was sorry to leave the cam- 
pus. 


During the next year he intends 
to get his M.M.E.; and, following 
that, some practical factory experi- 
ence. Some time in 1948 Ark will 
reverse his former steps, return to 
Turkey, don his Captain’s un‘form, 
and enter the Ordnance Depart- 
ment of the Turkish Army. 


Thomas E. Talpey, EE 


N the twentieth of March, nine- 

teen-hundred and twenty-five, 
at Auburn, New York, Thomas E. 
Talpey first saw the light of day. 
He is the second son of a prominent 
banker and a Smith girl. As a mem- 
ber of the Boy Scouts, he attained 
Life rank. 


His first experience along electri- 
cal lines involved power engineer- 
ing. He was operating the lighting 
switchboard at a High School play 
during the first year of the war. At 
that time, the reading of a paper on 
what to do in case of a blackout was 
required before every public per- 
formance. While this paper was be- 
ing read, Tom decided to douse the 
house lights, leaving the footlights 
on to illuminate the reader. The 








Tom 


footlights, however, were acciden- 
tally off, so as he slowly dimmed the 
house lights, the blackout edict was 
illustrated to the consternation of 
the reader and the delight of the 
audience. At this point, he decided 
to be a communications man. 

Tom’s high school record is defi- 
nitely an enviable one. He was vale- 
dictorian of his class, with a four- 
year average on regents examina- 
tions of 98.4 per cent! He was busi- 
ness manager of his school annual, 
and voted most likely to suc- 
ceed. Wanting an appointment to 
either West Point or Annapolis, 
three days before the final regents 
exam he found that he needed an- 
other year of history. Borrowing an 
old exam and a review book from 
the school principal, he studied for 
those two days, and made a 96 on 
the regents! Incidentally, he re- 
ceived an appointment to West 
Point, but was rejected at the physi- 
cal because of slightly flat feet. In 
addition to all this, he delivered 
papers, worked on a farm, and 
“fooled around with radio quite a 
bit.” He was a life guard, and out 
for tennis. 

He entered the school of electrical 
engineering in July, 1943, as a civil- 
ian. In November of that year he 
was accepted at Rochester for V-12, 
but before the end of the term 
when he was to be inducted, he was 
drafted into the Navy. At Sampson 
he was again accepted for V-12, but 
this double acceptance fouled up 
the Navy for weeks while Tom wait- 
ed in OGU. Finaliy, four days be- 
fore the beginning of the Spring 
(Continued on page 42) 
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Gibbs Retires 


Dr. R. C. Grsss, chairman of the 
Department of Physics at Cornell 
University since 1934, announced 
recently that he will retire on his 
68th birthday, July 1. 

He will be succeeded as chairman 
of the department by Dr. Lloyd P. 
Smith, professor of physics at Cor- 
nell and a member of the faculty 
since 1932. 

During his tenure as chairman, 
Dr. Gibbs was responsible for an 
expansion of research work, largely 
in the fields of nuclear physics and 
electronics. It was also during his 
chairmanship that pioneer work was 
done in cosmic rays, and that Dr. 
Hans A. Bethe developed the theory 
of the source of solar energy in the 
laboratories at Cornell. 

Associated with the University 
continuously since 1903, Dr. Gibbs 
was born in Hume, N. Y. He re- 
ceived the A.B. degree in 1906, the 
A.M. in 1908, the Ph.D. in 1910. He 
was named immediately as an in- 
structor in physics, became an as- 
sistant professor in 1912, and pro- 
fessor in 1918. He also served as act- 
ing dean of the College of Arts and 
Sciences during 1926-27. 

He has combined his travel in- 
terests with those of study, doing 
research in physics at the California 
Institute of Technology in 1923-24, 
and in 1932 was appointed a U.S. 
delegate to the Fifth International 
Congress on Electricity in Paris. 

Dr. Gibbs has specialized in spec- 
troscopy, luminescence, study of the 
absorption spectra of organic com- 
pounds in solution, extreme ultra- 
violet spectra, spectra of isoelec- 
tronic sequences, multiple and hy- 
perfine structure of spectra, fine 
structure of hydrogen and deuter- 
ium spectra, e/m ratio from such 
spectra. 

He is a fellow of the American 
Physical Society and of the Ameri- 
can Association for the Advance- 
ment of Science; member and past- 
president (1915) of the New York 
State Science Teachers’ Association; 
member and past-president (1937- 
39) of the Optical Society of Amer- 
ica; member of the American Asso- 
ciation of University Professors, 
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Phi Beta Kappa, Sigma Xi; na- 
tional president of Phi Kappa Phi 
(1927-31); member for six years of 
the governing board of the Ameri- 
can Institute of Physics, and mem- 
ber of its policy committee since 
1942; president (1945) of the 
American Association of Physics 
Teachers. 


New Appointments 

"THE appointment of 12 assistant 
professors and an acting assistant 
professor to the Cornell staff has 
been announced by President Day. 
The first four named below are to 
join the Department of Physics. 

Dale Raymond Corson has been 
on leave from the University of 
Missouri staff since January, 1941. 
He worked on radar development at 
Massachusetts Institute of Technol- 
ogy for 2 years, and for the 
War Department, 1943-45, at Los 
Alamos in 1945. Corson holds de- 
grees from the College of Emporia, 
the University of Kansas, and the 
University of California. 

Boyce Dawkins McDaniel has 
been at Los Alamos since 1943. 
After taking the A.B. degree at Ohio 
Wesleyan and the M.S. degree at 
the Case School of Applied Science, 
McDaniel came to Cornell where he 
received the Ph.D. degree in 1943. 
He was assistant during his 3 years 
here. 

Philip Morrison has been doing 
nuclear war research at Los Alamos 
since 1943. He holds a bachelor of 
science degree from the Carnegie 
Institute of Technology, 1936, and 
a Ph.D. from the University of 
California, 1940. He was instructor 
at California State College, 1940-41, 
and at the University of Illinois, 
1941-43. 

Robert Lamb Sproull has been 
with the Radio Corporation of 
America research laboratory work- 
ing on frequency modulation radar 
development. He holds the A.B. and 
Ph.D. degrees from Cornell, 1940 
and 1943, and was a President 
White fellow and a Coffin fellow. He 
was associated for a time with East- 
man Kodak Company and Bell 
Telephone Company. He taught ele- 
mentary physics in the Army and 
Navy programs at Princeton, eve- 





nings in 1943-44. 

Two appointees in civil engineer- 
ing, Charles M. Antoni and Lloyd 
Theodore Cheney, are coming !rom 
the Applied Physics Laboratory, 
Johns Hopkins. Since 1944 Profes- 
sor Antoni has been doing structural 
analysis there on work under Navy 
contract. He took the B.S. degree in 
civil engineering at Massachusetts 
Institute of Technology in 1937, the 
M.S. degree in this field at Lehigh 
University, 1939. He was research 
fellow at Lehigh, and from 1939 to 
1940 was instructor at Pennsylvania 
Military College, Chester, Pa. He 
was construction engineer with the 
New York firm of Silberblatt & 
Lasker for 3 years. 

Professor Cheney has been senior 
engineer at the Applied Physics 
Laboratory since 1944. He took the 
bachelor’s degree in civil engineer- 
ing at Syracuse University in 1938, 
and the master of science degree in 
civil engineering at Lehigh Univer- 
sity in 1940. During the ensuing 4 
years he was research fellow at Le- 
high and worked as an engineer for 
several companies. 


New Association 
SEVENTY-FIVE faculty members and 
graduate students in the various 
science departments at Cornell, feel- 
ing that the social and_ political 
problems raised by the release of 
atomic energy and other recent 
scientific developments are the spe- 
cial concern and responsibility of 
scientists, have united to form a 
new Cornell society for research and 
action on these problems. 

The organization, to be known as 
the Association of Scientists of Cor- 
nell University, was organized on 
February 7 at a meeting in Rocke- 
feller Hall, at which Prof. R. C. 
Gibbs, Chairman of the Physics De- 
partment, presided. The principal 
speaker at the meeting was Prof. R. 
F. Bacher, director of the new Lab- 
oratory of Nuclear Studies at Cor- 
nell, who was one of the special 
consultants to the government on 
the control of atomic energy. 

A constitution and statement of 
aims were proposed by F. E. Dart 

(Continued on page 36) 
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Leroy R. Grumman, M.E. ’16, 
President, and Leon A. (Jake) 
Swirbul, M.E. ’20, Executive Vice 
President of Grumman Aircraft En- 
gineering Corporation (pictured in 
cut), were awarded the Medal for 
Merit from President Harry S. Tru- 
man, March 14, 1946. The award 
was presented by Secretary of the 
Navy James J. Forrestal at his 
office, for the President. 

The Grumman company pro- 
duced 17,013 airplanes from De- 
cember 7, 1941 to the end of the 
war. In March 1945 they estab- 
lished a world’s record for aircraft 
production by producing 658 air- 
planes, more than any single plant 
had ever produced. The Grumman 
company was also the first to get 
into production on airplanes de- 
signed after Pearl Harbor. This was 
the Grumman “Hellcat,” the fighter 
plane that spearheaded the Navy’s 
attacks in the Pacific. 

The citation accompanying the 
awards reads as follows: “Leroy R. 
Grumman, for exceptionally meri- 
torious conduct in the performance 
of outstanding service to his coun- 
try and its war effort, in the de- 
sign and production of several of 


the most efficient types of aircraft 
supplied to the Navy. As President 
of Grumman Aircraft Engineering 
Corporation, Mr. Grumman served 
as active head of an organization 
which, by outstanding initiative in 
searching out and making improve- 
ments maintained its aircraft con- 
stantly at the forefront of opera- 
tional and combat efficiency. Mr. 
Grumman, by furnishing potent 
weapons, has contributed greatly to 
the effectiveness of United States 
naval aviation and its achievement 
of air superiority in the theaters of 
war. /s/ Harry S. Truman.” 

This merit award has been de- 
scribed by President Truman as 
the highest award that can be made 
to a civilian. Its military equiva- 
lent is the Distinguished Service 


Medal. 


E. D. Lewis, Chem.E. 43, is doing 
work on ballistics at the U. S. Naval 
Ordinance Test Station at Inyokern, 
California. 


A. Lawrence, Chem.E. °41, 
completed in 1944 graduate work at 
N. Y. U., leading to the degree of 
M.Chem.E. He is now with Carbide 
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and Carbon Chemicals Corp. at Oak 
Ridge, Tenn. 


E>monp N. Carples, B.Chem. ’20, 
has been promoted to major in the 
Army. He is stationed at Pasco, 
Wash., and received a unit citation 
for work done in connection with 
the atomic bomb. 


OHN M. O’Brien, a Cornellian 
and major in Chemical Warfare, be- 
gan his duties today as vocational 
appraiser at the Cornell Veterans’ 
Advisement and Guidance Center. 
He is on terminal leave from the 
Army. 

Formerly of Rochester, O’Brien 
received the AB in 1933, the AM 
in 1934 and the Ph.D. degree in 
1939 at Cornell. For 3 years he was 
examination analyst for the gov- 
ernment in the Panama Canal Zone. 
He entered the Army as a first lieu- 
tenant, and served as labor rela- 
tions officer at the Chemical War- 
fare Arsenal, Huntsville, Alabama. 


Kenpaty C. Waite, former Itha- 
can and College of Engineering 
faculty member, is among the six 
men whose appointments of asso- 
ciate professorships at Cornell were 
announced today by President Day. 
Prof. White will become associate 
professor on industrial and engi- 
neering administration Mar. 1. He 
is the son of the late Prof. Emeritus 
E. A. White, former head of the 
Department of Floriculture at Cor- 
nell and of the late Mrs. White. 
After graduation from Cornell 
with the degree of electrical engi- 
neering in 1934, White was employ- 
ed until 1937 in the testing depart- 
ment and laboratory of the General 
Electric Company. He was instruc- 
tor in administrative engineering at 
Cornell from 1937 to 1940, and 
assistant professor until he entered 
military service July 1, 1942. He at- 
tained the rank of lieutenant colonel 
in the Signal Corps, having 27 
months’ service in the African and 
European theaters. 


Murray F. Crossetre, C.E. 02, 
after thirty-five years of manage- 
(Continued on page 34) 
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Recent Developments 
In Engineering 





Techni-Briefs 


Power-Plant Package 


A 5000-kw. power-generation 
unit—including steam turbine, con- 
denser, generator, and auxiliaries— 
complete as one unit has been de- 
veloped. Such a unit, compact and 
ready to put together, is intended 
for installation abroad where small, 
ready-designed power plants requir- 
ing the minimum of erection time, 
skill, and preparation are needed. 
It is also suitable for use in any 
other location where simple, com- 
pact plants of small output are re- 
quired. 

The package is essentially a com- 
bination of standard, thoroughly 
tried power units—but integrated 
as to design for maximum compact- 
ness and simplicity. The condenser 
also serves as the foundation super- 
structure. Upon it rests the turbine, 
the generator, and auxiliaries. The 
unit is designed to operate with 
steam conditions of 600 pounds per 
square inch, 825 degrees F. total 
temperature and 28-inch vacuum. 
It has a fully hydraulic type of gov- 
ernor. The package occupies a floor 
area of 31 by 13 feet and stands 
17% feet high. 


Supersonics 


Scientists through the use of 
ultra-high sound waves now are 
able to “see” flaws inside metals, or 
to “look” through great depths of 
water to detect submarines, or even 
to homogenize milk, killing all the 
bacteria at the same time. 

These high frequency vibrations 
are called supersonics. That is the 
name given any kind of vibration 
above 20,000 cycles per second— 
the highest frequency that the hu- 
man ear can detect. 

Supersonics, which can_ travel 
4,200 feet per second through. water, 
helped tremendously during the 
war in combating Axis submarines 
by making it possible to detect the 
underwater craft at various ranges. 

Flaws inside metals of any thick- 
ness can be detected by super- 
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sonics, which allow scientists to 
“look” through metals in such a 
manner as to permit plotting of the 
approximate size, shape and loca- 
tion of the flaws. 

The magnitude of supersonic 
vibrations obtained and measured 
in laboratories can be great enough 
to break metals. It is the accelera- 
tions which produce all the unusual 
effects. The acceleration can be 
made about two million times 
greater than the acceleration of a 
falling stone. 

The speed of supersonics is so 
great that if they are directed 
through a water-filled vessel and a 
person inserts a glass tube in the 
container, the vibrations will be of 
such a violent nature that his finger 
tips would be burned, although the 
water temperature would remain 
unchanged. 

Supersonics also may be used in 
metallurgy for alloying such metals 
as lead and aluminum, or for mix- 
ing oil with water and other sub- 
stances which otherwise would be 
impossible to mix. 

They also can be applied to accel- 


erate chemical reactions, for mak- 
ing better television reception ly 
scanning the picture before it is 
presented on the viewing screen, for 
preparing photographic emulsions, 
for clearing smoke out of the air 
through the process of precipitation, 
or to “see” objects through metals. 


Electronic Blow Torch 

An experimental model of an 
electronic “blow torch” projects 
high frequency radio waves on ma- 
terials. With it the liquid plastic in 
the dish used in the demonstration 
can be solidified in three minutes. 
After further development, this new 
means of hurling invisible waves will 
permit projection of high frequency 
heat on an object wherever it may 
be, as opposed to present industrial 
dielectric heating methods in which 
objects must be placed between 
metal plates or electrodes, and will 
assure uniform heating of irregular 
shapes. Eventually, greater power 
at higher frequencies may allow 
“squirting” of the beam from a 
nozzle no bigger around than a 


flashlight. 


Demonstration of the electronic blowtorch. 





























—Courtesy Westinghouse 
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Rotascope 


(GENERAL ELectRIc engineers with 
the «id of a newly-developed instru- 
ment—the Rotascope—now are able 
to make any rotating object appear 
motionless before their eyes. 

The blade of an electric fan, or an 
airplane propeller, will appear to 
stand still, even though they’re 
whir!ing at top speed, when the 
“optical engineer” is focused upon 
then). 

Developed for the study of air- 
plane propellers under actual opera- 
ting conditions, the Rotascope is the 
first instrument of its kind which 
allows the continuous viewing of a 
rotating object at any point on the 
perimeter (or path of travel). 

The new device is an answer to 
the scientific problem for an optical 
system capable of untwisting the 
light of rotating equipment before 
it is recorded by the human eye. 

It eliminates the rotary compo- 
nent of motion, but shows any flut- 
ter or vibration of the moving part, 
thereby making it possible for 
scientists and engineers to make a 
thorough study of the rotating parts 
of machinery. 

Engineers can actually see what 
happens to any of the rotating ob- 
jects while under the strain of 
thousands of revolutions per min- 
ute. 

Lowest speeds as well as speeds 
up to 2000 revolutions per minute 
can be studied with the Rotascope. 
Special designs of the instrument 
can be made for the study of higher 
speeds. 

The “optical engineer” also may 
be used in industry for the study of 
angular motions, particularly those 
of low angular velocities. 


Silicone Oils 

Siicone oils that flow at tempera- 
tures as low as 121 degrees below 
zero Fahrenheit, without congeal- 
ing, have been developed by Gen- 
eral Electric’s Research Laboratory 
in Schenectady. 

These oils, prepared with methyl 
silicone polymers, will be useful as 
hydraulic fluids for aircraft systems 
in the operation of flaps, doors, and 
landing wheels. Silicone oils also 
can be used on fine instruments, in 
watches and clocks, and as a dielec- 
tric fluid in capacitors and trans- 
formers. 


Vol. 11, No. 7 


The silicone oils have flow points 
as low as minus 121 F. and may be 
used at plus 302 F. without oxida- 
tion or sludging, their most unusual 
property being their small change of 
viscosity with temperature. 

The methyl] silicone polymers, in 
the form of elastomers, produce a 
silicone rubber that does not de- 
compose at plus 400 F. nor harden 
at minus 67 F., and maintains its 
elasticity over long periods of time 
at the high temperature of 302 F. 
under load. 

Some methy] silicone resins were 
discovered which undergo no de- 
composition or disintegration over 
a period of years at 392° F. and 
maintain their dielectric strength 
for a long period even at 512 de- 
grees Fahrenheit. 

Stability at high temperatures is 
no longer considered to be the only 
virtue of the organosilicon poly- 
mers. Silicone oils and rubber may 
well prove to be valuable because of 
their performance at low tempera- 
tures, lower than those at which 
organic oils and elastomers are 
satisfactory. 


Copper Sandwich 

A Novet method for cooling the 
stators of large totally-enclosed a-c 
motors has been developed. It is a 
simple, but effective thing, and de- 
pends on the fact that copper is a 
ten times better heat conductor 
than iron. Stator punchings are 
made of thin copper sheets exactly 
like the magnetic-iron punchings ex- 
cept they are about two inches 
longer at the back. These copper 
punchings are spaced at intervals 
with the steel punchings giving, in 
effect, circular fins projecting be- 
yond the stator iron. Because these 
copper discs are in intimate con- 
tact with the iron, where the heat is 
generated, they are able to conduct 
heat to the back of the stator, 
where it can be removed by the air 
circulated by the fan on the rotor 
shaft. Because the copper lamina- 
tions go into the spaces previously 
occupied by the slots to allow for 
passage of cooling air the total 
length of the rotor is actually re- 


duced. 


This copper-fin cooling system is 
particularly applicable to large, 
totally enclosed, fan-cooled motors 
where the ratio of exterior surface 
to volume of iron is small. In small 





machines the ratio of surface to vol- 
ume is large (on the basis that the 
ratio of surface to volume of a 
sphere decreases as the diameter in- 
creases). Undoubtedly this devel- 
opment will mean that larger-size 
totally-enclosed, fan-cooled induc- 
tion motors can be built. 





Stator Stampings 
—Courtesy Westinghouse 


Color Changes 

"THE gas turbine, powerful combus- 
tion engine which since develop- 
ment has refused to have its tem- 
perature taken, has been forced 
literally to take its own temperature 
through recent use of a special 
metal alloy, which tells temperature 
by color. 

The alloy shows a marked color 
change for every 25 degree change 
in temperature from 500 degrees 
centigrade to 700 degrees centi- 
grade, then reverts back to its orig- 
inal color and begins the color scale 
over again in a higher range of from 
725 degrees to 900 degrees centi- 
grade. 

Believed to be the highest tem- 
perature ever recorded accurately 
inside a gas turbine, such intense 
heat would amount to 1562 degrees 
above zero on an ordinary, house- 
hold Fahrenheit thermometer, were 
it able to record that high. 

The temperature-taking alloy 
turned the tables on the gas turbine 
after practically all types of com- 
plicated temperature measuring de- 
vices had failed to record faithfully 
the intense and varied heat created 
by the turbine wheel, which whirls 
more than 1,000 miles per hour. 

A chrome cobalt composition, the 
alloy like most metals changes color 
when being oxidized under heat. 
Unlike other metals however, this 
alloy oxidizes so slowly at higher 
temperatures that each color 
change occurs regularly at 25 degree 
intervals thus permitting actual 
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graduated color scale according to 
temperature. 

But the strangest characteristic 
of the alloy is that after it com- 
pletes cne order or scale of colors, it 
reverts back and repeats these 
colors in a second order in a second 
higher range of temperature. 

On the basis of one hour heat 
treatment, the alloy at 500 degrees 
centigrade turns a light straw color, 
at 525 a straw color, at 550 a bronze 
color, at 575 purple, at 600 dark 
blue, etc. The alloy turns light blue 
at 700 degrees centigrade, and ac- 
cording to all precedent, it next 
should turn grey, indicating the end 
of the color scale. 

Instead of turning grey however, 
the alloy at 725 degrees centigrade 
reverts back to a light straw color 
and begins the progression of colors 
over again. The alloy turns light 
blue in the second scale when it 
reaches 900 degrees and begins to 
show greying tendencies at 925. 

Interference colors of the alloy 
change as the thickness of the oxide 
film changes, until the oxide film 
becomes so thick or irregular that 
no color is transmitted through it to 
be reflected. At this point, indicated 
by a dull grey surface, oxidation has 
run its gamut of colors, and the 
metal is no longer useful as a yard- 
stick for measuring temperature. 

Demonstrating just how fine a 
change actually takes place, the 
film of oxide on the alloy increases 
in thickness only two and one half 
billionths of an inch at every 25 de- 
gree change in temperature. By 
comparison, 12,000 such thicknesses 
would be necessary to attain the 
thickness of a single sheet of ordi- 
nary writing paper. 


Fluorescent Lamps 


A CiRcuLaR fluorescent lamp, an 
even foot across and rated at 32 
watts, has recently been devoloped. 
Because of the high light output in 
a small space and its symmetrical 
shape, it removes the principal ob- 
stacles to its use in portable lamps 
in the home. 

Other new fluorescent lamps are 
longer and slimmer. Four lengths— 
five-eighths and one-inch in diame- 
ter—and standard, from 3% to 8 
feet long. Their special use is for 
showcase and decorative lighting, 
where long lines of low brightness 
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are required. The electrodes are de- 
signed for instant starting on high 
voltage. Long lamps present a start- 
ing problem in humid air which is 
overcome on the “slimline” by 
painting a narrow silver stripe along 
the outside of the glass to within a 
short distance from each end. This 
metallic stripe acts as a capacitor 
facilitating starting. 

The slimline lamp is slightly more 
efficient in turning watts into lu- 
mens than the regular lamps. This 
is because a large proportion of flu- 
orescent-lamp losses occur at the 
ends, and with the “slimlines,” for 
a given length, there is a smaller 
percentage of loss. 





—Courtesy Westinghouse 
Sorting tubes for fluorescent lamps. 


Fluorescent lamp life and the spe- 
cific effect of starting is better un- 
derstood. As a result fluorescent 
lamps are now rated with considera- 
tion of the number of starts. For 
example, the 40-watt lamp has a life 
of 6000 hours if it burns 12 hours 
per start. But if the lamp burns 6 
hours per start, the life is 4000 
hours; for 3 hours per start, the life 
is 2500 hours. The efficiencies in 
per cent of initial lumens per watt 
when the lamp reaches 70 per cent 
of its rated life are 70, 76, and 84 
per cent under the three conditions 
above. 

Fluorescent lamps decline about 
15 per cent in efficiency during the 
first hundred hours and then at a 
much slower rate for the remainder 
of the lamp life. This initial decline 
has been a matter of much concern 
and some mystery to lamp engi- 
neers. Various theories have been 
set forth, such as a sort of poisoning 
of the phosphors by mercury vapor. 





Research now definitely fixes the 
blame at another source. It is 
caused by the low wave-length 
(mostly 1850A) radiation of the 
mercury-vapor discharge. This short 
radiation has a damaging effect on 
the ability of phosphors to convert 
invisible to visible light. The cure 
is still not known. 


Constant Speed Machine 


"THERE seems to be a certain per- 
versity about engineering needs, 
Sometimes a variable speed is de- 
sired for a basically constant-speed 
machine. Then again a constant 
speed is sought from one that oper- 
ates at changing speeds. Worthy 
of note is one ingenious speed 
held closely constant regardless of 
normal change in load, voltage, and 
temperature. 

On the motor-shaft extension is a 
smooth drum. Surrounding _ this 
drum is a cage with lengthwise 
slots. Resting in these slots and 
riding on the motor drum are car- 
bon blocks, held in position by gar- 
ter springs. The cage is connected to 
the driven load. The motor is 
arranged so that at all times its 
speed is above that desired, but the 
blocks and springs are adjusted so 
that at the correct rotation the cen- 
trifugal forces lighten the pressure 
of the springs and the carbons slip 
just the right amount on the motor 
cylinder. 

The resulting speed regulation is 
remarkably constant. On an M-G 
Set serving a torque meter, the 400- 
cycle output is held within one cycle 
for motor speed changes from 8400 
to 11,000 rpm. The output of the 
set is entirely an instrument load 
and does not vary widely. At con- 
stant loads the variation for all at- 
mospheric conditions of tempera- 
ture, altitude, and humidity is ap- 
proximately one quarter of one per 
cent. 

The device is flat compensated for 
wear but tests show barely meas- 
urable change in the surface of the 
friction members in 2000 hours of 
operation. 

This type of drive is not intended 
for use with large outputs (it has 
been built in sizes up to one kw.), 
nor for wide load variations. A 50 
per cent change in load produces a 
speed change of a little more than 
one per cent. 
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AWARD FOR SERVICE 





A sleeping village in the path of a rag- 
ing flood... at her switchboard an 
operator makes call after call to alert 
the community and summon aid. She 
leaves only when rising waters reach 
the board and the building itself be- 
comes flooded. 

For this and similar acts of public 
service, more than 1,200 telephone 


men and women have received the Bell 
System’s most coveted award—the 


Theodore N. Vail Medal. 


Service to the public has long been 
a tradition in the Bell System. The 
thought “service first”—day by day as 
well as in emergencies —has helped 
give this nation the best communica- 
tions service in the world. 
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URING the past years there was considerable 
D controversy over the role which those engineers 
and scientifically trained men of draft age were to 
play in the war effort. It was early recognized that 
this was was to be one in which production and scien- 
tific and engineering brains were to play a much larger 
part than they had played in any previous war. The 
controversy revolved around the question as to whether 
these engineers and scientifically trained men were to 
be drafted for routine duty in the Army or Navy or 
whether they should be officially assigned to neces- 
sary research work, to speeding up of production, to, 
design work or to the many engineering or scientific 
problems confronting us the solution of which was vital 
to the success of our armed forces. Were we to have 
real selective service in the sense that these men were 
to be placed where they would do the most good? 


Our Allies—England, Russia, France and even 
China had decided on the latter course as had Germany. 
We alone, while deferring some, assigned most of our 
young technicians to routine duties in the armed forces. 
In most cases these men could have contributed far 
more in the laboratory, engineering office or industrial 
plant. That our mighty war effort—the greatest by 
far that the world had ever seen—was of suck colossal 
proportions is a great tribute to and a justification of 
the principles of democracy and of free enterprise 
upon which our country was built and which have 
made it what it is today, rather than to our wisdom 
in allocating our man power. Our triumph was in spite 
of it rather than because of it. 


Due to the fact that many young men graduating 
from secondary schools and intending to enter engi- 
neering schools, as well as undergraduates in engineer- 
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ing schools, were drafted, there is today a great dearth 
of young engineers. While many of those returning 
from the armed services will enter or re-enter engineer- 
ing schools and complete their courses yet the fact re- 
mains that the number of civilians attending these 
schools in the past four or five years has been a very 
small percentage of those attending in normal years 
and it will be years before this deficit in engineering 
graduates will be made up. 


All of this in in the face of a great demand for 
young engineering graduates. Industrial production 
and engineerifig projects supplying civilian needs were 
necessarily greatly curtailed during the war years and 
bid fair to go forward on a tremendous scale in the 
years just ahead of us to make up the deficit. These 
facts seem to point unerringly to the great opportuni- 
ties ahead for engineers, particularly young engineers. 


But let us not forget that we as engineers have an 
important and responsible role to play as citizens as 
well as engineers and that our opportunities for ser- 
vice in that field will also be unusually good. The world 
is and will be in ferment for years to come. New 
idealogies will run rampant and cannot help but affect 
the thinking in this country. We shall have a great 
responsibility as citizens to examine these new phil- 
osophies and social economic theories fairly but always 
mindful of maintaining those fundamental principles 
of democracy and free enterprise which so eloquently 
expressed themselves in our industrial war effort and 
under which our country has grown to what it is today. 
Our duties as citizens must go hand in hand with our 
professional duties. They constitute responsibilitics that 
engineers can no longer afford to shirk. 

—J. Pau LerrotH 
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No other fuel for the industrial production line, 
where heat application in any form is required, 
lends itself so well to control of combustion and 
temperature as does Gas. The rate of flow, which 
determines heat input, may be varied over wide 
limits, at an infinite number of intermediate points. 

Gas may be burned at the rate needed for the 
minute flame of a jeweler’s torch. It may be fired 
at the tornadic intensity required in a furnace to 
heat treat steel billets 10 inches in diameter at 
2250° F. In between and at even higher tempera- 
tures it is called upon to do scores of other jobs 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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where temperature readings from control panels of 
Gas equipment show a fidelity to exactness that is 
unequalled in heat treating. 

Gas controllability is, at the same time, very 
easy to obtain with equipment that is far less ex- 
pensive to install and operate. This fuel knows no 
mere ‘‘on,”’ “‘off’’ or ‘‘in-between”’ control, but, 
instead, close, accurate modulation to best serve 
industry. The local Gas Company’s Industrial 
Engineer will, without obligation, advise how 
Gas and modern Gas equipment can bring their 
dual advantages to work for industry. 





FOR ALL 
INDUSTRIAL HEATING 
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During the past year many vet- 
erans, after separation from the 
service, have returned to the cam- 
pus. Here is a letter a typical vet- 
eran would write to-his point hun- 
gery buddy overseas; any resem- 
blance of the following to “corn” is 
entirely disclaimed: 

Dear Buddy, 

My name, rank and serial num- 
ber days are over, and I’m back in 
engineering school. 

Remember the barracks-life days 
when we used to dream about quiet 
single rooms, with a private bath? 
Listen brother, I’m still dreaming. 
Finding a room was harder than 
getting a furlough. I finally found 
half a double in a rooming house 
holding twelve other jokers. Of 
course, the first thing we did was 
to arrange a schedule for the 
latrines. The other morning some- 
one showered when they were sup- 
posed to only shave and five men 
went without breakfast. But I guess 
I am pretty lucky. There is a rumor 
about a veteran who set up house- 
keeping in a broom closet over in 
Franklin. Poor fellow, he has to 
take physical training in order to 
get a shower. 

For married veterans, there is a 
Vetsburg, composed of pre-fabri- 
cated houses which were rushed in 
and slapped up in time for the 
Spring term. One lucky family is 
living in a house composed of five 
bathrooms. 

This place is full of Air Corp 
veterans, and the coeds are sure 
having trouble with them. More 
up-to-date sororities hurriedly 
established aviation ground school 
courses. I had a date with one of 
the sororees. What a_ beautiful 
night: the weather was warm, the 
sky was clear, the moon and the 
stars were out... all I got was a 
lecture on celestial navigation and 
instructions for take off. 
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DECITRIG DUPLEXITIES 


The clothing situation is almost 
as bad. Many veterans are wearing 
their GI clothes; non-veterans are 
signing up like mad for R.O.T.C. so 
that they can get a pair of pants to 
wear to class. 

There is a rather clubby combina- 
tion rendezvous and restaurant just 
off the campus called the Johnny 
Parsons Club, and it’s here that 
most of us get our supply of caffeine 
during prelim week. Near the door 
of the club is a mirror. Last week, I 
noticed that 9 out of every 10 coeds 
glanced into the mirror as they 
walk out. Today I questioned the 
one girl who didn’t look. She said 
she was enrolled in the engineering 
school. 

Seriously, though, there are some 
fine girls taking mechanical engi- 
neering, but there is one less, this 
term. She misread a Physics experi- 
ment on the distribution of wave 
length in a spectrum and was afraid 
she would be ultraviolated. 

Fraternities started rushing again 
this past term. They certainly work 
fast. They pick you up in a Pack- 
ard convertible for a luncheon date 
at 12:00, entertain you with pretty 
coeds til 3:00 o’clock, slap a pledge 
pin on you at 4:00. At 4:30 you are 
cutting grass while the big upper- 
classman is writing horrible things 
about you in your black book. 

By now, the “Lost Weekend” 
must have played at your post the- 
atre. You remember that Ray Mil- 
land was a Cornellian. The real 
story behind the little animals, bats 
and mice—wasn’t given in the pic- 
ture. The whispered truth here is 
that Ray Milland was one of the 
more spectacular cases of the engi- 
neer who failed to pass “Strength 
of Materials” after the fifth try. The 
natives here maintain he staggered 
up and down the main street of 
Ithaca trying to pawn his slide rule 
before the expiration of his bust 





notice. His old coed girl friend is 
now president of the local chapter 
of the W. C. T. U. 

Well, that’s about all the news 
from here. 

Yours till dx reaches zero. 


Mandrake. 


PERSONALS 
Engaged 

John Wilbur, who will graduate 
this June, was recently engaged to 
Desdemonia D. Dritzel, daughter of 
J. Cornelius Dritzel, owner of the 
Dritzel Centrifugal Blower Com- 
pany. J. Wilbur is refusing all job 
interviews. 


Recovered 

We note that Smedley Potts 
brought his convertible back this 
term. 


Engaged 

Mr. and Mrs. Byron Smythe an- 
nounce the engagement of their 
daughter Edythe to J. Smedley 
Potts, M.E. 746. 


Births 

Recently announced was the birth 
of a son to Prof. and Mrs. Edythe 
Strigament. 

The Professor is head of the Re- 
frigeration and Ventilation Depart- 
ments. Next term he will offer a 
course in Heir Conditioning. 


* * * 


“You old drunken beast—if I was 
in your condition, I’d shoot myself.” 

“Lady, if you wash in my condi- 
shen, you’d mish yourshelf.” 


* * * 
“Say, but your mother-in-law is 
thin.” 
“T’ll say. Why, when she drinks 
tomato juice she looks like a ther- 
mometer.” 
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_ this powder? 


When formed under heat and pressure, 
it becomes the hardest metal made by 
man, CARBOLOY CEMENTED CARBIDE. 


And Carboloy is doing more to help 
relieve production headaches in metal- 
working industries than amy other 
single factor in existence today. 


Consider these truths: 


Carboloy tools and dies will cut, form 
or draw modern tough or abrasive 
alloys with accuracy and at speeds 
never before thought possible. 
Today, more metal is being removed 
at higher speeds with cemented car- 
bide than with any other material! 


Vol. 11, No. 7 





Headache powder for industrialists 


This amazing metal commonly triples 

the output of both machines and men. 
Carboloy is considered by authorities 
to be one of the ten most important 
industrial developments of the past 
decade. For example, it is being used in 
ever-increasing amounts to wear-proof 
parts subject to extreme abrasion. 


In most cases it isn’t necessary to get 
new machine tools in order to secure 
immediate savings and faster produc- 
tion. You can put Carboloy Cemented 


CARBOLOY 


(TRADE MARK) © CEMENTED CARBIDE 





Carbide to work for you today with- 
out a big investment—without any 
loss of time. 
Throw this challenge back at us! 
It’s 10 to 1 our field engineers or 
research men can find ways for you 
to cut metal-working costs and increase 
the quality of your products with the 
use of Carboloy. Get in touch with 
us today. 


Carboloy Company, Inc., Detroit 32, Mich. 





The Hardest Metal 
Made by Man y 











29 





TAU BETA PI ESSAYS 


The Engineer As A Citizen 


HE engineer, without question, 

has been instrumental in con- 
ferring great material benefits upon 
mankind. That all of his endeavors 
have not been so well directed is 
evidenced by the past terrible de- 
struction of life and devastation of 
property in the war zones. Certain- 
ly the engineer, like any other citi- 
zen, has definite duties and respon- 
sibilities, even though he has not 
been well educated and trained to 
recognize them. Certainly also, since 
it is the engineer who has played 
such an important part in making 
possible this industrial and mass- 
production era, with its high stand- 
ards of living, he should at least 
make a reasonable effort to be help- 
ful in finding solutions to some of 
those problems which have been in- 
troduced or greatly intensified as a 
result of his efforts. 

Let us not think that the engi- 
neer’s position in the community is 
solely as an engineer. True, this is 
his main function, but he must also 
be an integral part of the com- 
munity; in other words, he must be 
a citizen. Think for a moment on 
the truth that has been passed down 
to us through the generations that 
“eternal vigilance is the price of 
liberty.”: We glibly recite this 
phrase, but it fails to penetrate our 
thinking. We are not concerned, as 
a people, with the fact that the dis- 
tractions of modern life and the 
growing complications of govern- 
ment machinery have tended to 
make us indifferent to our responsi- 
bilities as citizens and that we are 
slowly, but steadily, drifting toward 
the edge of the precipice of com- 
plete indifference. 


During the past few months 
strides have been made in the right 
direction by some of our foremost 
scientists. I refer to the great inter- 
est and leadership shown by the 
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atomic bomb scientists as regards 
world control of atomic energy. 

We, the college engineers, are 
often reminded that we are the 
future of the country. This cannot 
mean, it must not mean, that we 
are only the tools for technological 
improvements. No, we are to be 
active citizens in the community. 
We must assume the duties and re- 
sponsibilities of the community. 
This includes not only observance 
of the laws and regulations, but 
positive participation in govern- 
ment and cultural activities. 

The problem facing us is how to 
attain this objective. How can we 
overcome the engineer’s inertia? 
There are two things that must be 
done. Firstly, older engineers must 
actively engage in civic activities, 
for the engineering college student 
can hardly be expected to take a 
keen interest in such matters unless 
he is challenged by such examples. 
Secondly, the curriculum for college 
engineers must be broadened to in- 
clude courses in history, govern- 
ment, and economics. 

Advances have been made in 
these two directions. Let us hope 
and strive to continue and increase 
them. The contributions that engi- 
neers can make by a more faithful 
performance of their civic duties 
can be of inestimable value to their 
various communities. Moreover, 
their prestige and status in the com- 
munity will be further enhanced to 
the extent to which they participate 
constructively in community and 
public affairs. 

—Emmett Wallace 


Five Years To Etc. 
—— est sous la table.” This 
ell known quotation thought 
to have originated during the glori- 
ous reign of Louis IV, has come to 
take on more significance through 
the years. Today it is the battle cry 
of college students throughout the 


nation. At Cornell, the haven for 
decrepit buildings and wayward 
dogs, the refrain echoes forth from 
the beer-stained walls of Zinck’s on 
any normal night. 


Perhaps the most fortunate day 
of my life was passed during a week- 
end planned for ambitious high 
school students, who did not yet 
know where they were going to 
spend their father’s money during 
the next few years. Some kind stu- 
dent, who took an immediate inter- 
est in my problem, offered to guide 
me around the campus. He was 
called “Brother” by his roommate. 
Brother and I later came to live in 
the same house where a twist of 
fate had gathered together a large 
number of men with the peculiar 
name of Brother. But this is neither 
here nor there. 

While eating at that famous Ith- 
aca “steak house” called Zinck’s, I 
lost my escort, Brother. When it be- 
came late, I began asking everyone 
I saw if they knew where Brother 
was. “L’homme est sous la table!” 
they huzzahed. Impressed by the 
apparent ease with which so many 
people glibly spouted this famous 
quotation, I immediately knew Cor- 
nell was the place for me. Where 
else could one be in contact with so 
many learned people at once. 

The next fall I bid my family a 
sad adieu and carrying my small 
dog under my arm boarded the 
Conestoga for Cornell. Here the 
ties I had previously made proved 
invaluable, for Brother met me as I 
arrived and for only a $100 fee got 
me a room in what I was quickly 
assured was the best fraternity 
house, with the best men, with the 
best food and the best beer (on tap 
at all times) on the hill. 


(My dog too was introduced 
around and thereafter could he seen 
copulating on the lawn ‘o his 

(Continued on page 32) 
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Good creep strength makes molybdenum 
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cations involving elevated temperatures. 
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(Continued from page 30) 


heart’s desire almost any after- 
noon. ) 

One day shortly following I was 
approached by a man who lived in 
the house and who mistook me for 
one of the boys whose name was 
Brother. (My name was Hollings- 
burt, Hollingsburt Birdsel Mc- 
Smythe.) He explained to me the 
Cornell 5-year plan. (Not to be con- 
fused with the Dusty Rhodes’ 
5-year plan.) At first I was dubious 
but when it was pointed out to me 
that the best years of one’s life are 
spent in college, I naturally agreed 
to extend my stay to five years. The 
object of this plan is to bust at least 
one course each term. I imagined 
this would be rather simple for an 
engineer even if rather difficult for 
an arts student. However my orig- 
inal plan to take up engineering was 
side-tracked at this interview. After 
all, dear reader, it is not what you 
learn in college but the contacts 
you make, and the chance to drink 
beer with the group. 

My house president advised me 
to take an informal course called 


Introduction to Parties 101. This 
had nothing to do with Republicans 
or Democrats I later found out. I 
was rather pleased with this course 
and elected advance study in the 
subject for the next three terms. 
The following year I felt I had 
found my place and changed from 
a Greek major to a Party major, 
and from Schlitz to Budweiser. 

My remaining years at Cornell 
were notable. I am left with mere 
memories, but what happy memo- 
ries. No classes! No nothing! Just 
parties! I shall never forget the 
honor bestowed on me in my last 
term. (My eyes fill at the thought. ) 
I was elected to the much-sought- 
after position of “L’homme qui est 
sous la table” at Zinck’s. If Louis 
IV could have seen me, he would 
have been proud. 

So prepared, I left the Hill to 
take my place in society, where I 
may be found today, still “sous la 
table.” 

—Bob Preston 


Engineering Education 
HEN one looks at the educa- 


tion system used in England 


and on the continent of Europe one 
is easily amazed by the fact that 
their curricula is far in advance of 
ours in America. 


In Europe the college preparatory 
education of a student is bevun at 
an age of about twelve. Their learn- 
ing during this period being mostly 
in the field of fine arts and all the 
college preparatory students take 
about the same courses. Later as 
the students advance they branch 
out into the sciences of physics, 
chemistry, mathematics, biology or 
wherever their desires lead them. If 
for instance the student chooses en- 
gineering as his life’s endeavor he 
will have had sufficient mathema- 
tics, mechanics, physics, etc. by the 
time he completes college prepara- 
tory school to enter into the more 
advanced terms of an ordinary Am- 
erican college course. In Europe it is 
pretty difficult to get into a college 
while here that is not always the 
case, which results in much more 
work being done in the preparatory 
schools than ever occurred in our 
high schools. 


The European colleges are also 
(Continued on page 34) 
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FM radio receivers are more static-free and less costly—thanks to 


research at RCA Laboratories. 


NEW FM - noiseless as the inside of a vacuum tube! 


Now, FM, or Frequency Modulation 
reception, provides still greater free- 
dom from static and interference 
caused by storms, ignition systems, oil 
burners, and domestic appliances. 

It’s radio at its finest—making your 
living room a part of the concert hall 
itself. You’ve no idea of how marvel- 
ous music can sound over the radio 
until you hear the golden perfection 
of FM reception developed by RCA. 

Moreover, through this new RCA 
development, FM receivers can be 
made at a cost comparable to that of 
standard-band broadcast receivers. FM 


Vol. 11, No. 7 


is no longer expensive! “Better things 
at lower cost” is one of the purposes 
of RCA Laboratories — where similar 
research is constantly going into all 
RCA products. 


And when you buy anything bear- 
ing the RCA Victor name—from a 
television receiver to a radio tube re- 
placement—you know you are getting 
one of the finest instruments of its kind 
that science has yet achieved. 


Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20. Listen to The 
RCA Victor Show, Sundays, 4:30 P.M., East- 
ern Standard Time, over the NBC Network. 


Stuart William Seeley, Manager of 
the Industry Service Laboratory, 
RCA Laboratories Division, perfect- 
ed this new FM circuit. It not only 
operates equally effectively with 
strong or weak stations, but lowers 
the cost of receivers by eliminating 
additional tubes and parts that were 
formerly considered necessary in 
Frequency Modulation receivers. 


RADIO CORPORATION of AMERICA 





Tau Beta Pi Essays 
(Continued from page 32) 
run somewhat differently than 
ours. There one is not worried 
so much about marks but more 
with learning. Few exams are given 
during a term. A subject is not just 
learned for an exam the following 
week or for the final exam but they 
must be learned for good. This is 
because after about three years of 
study exams are given for about 
ten days which cover the entire 
work during this period. These 
exams may be taken only once by a 
student. When a European student 
has completed his college course he 
has obtained the equivalent of a 
doctors degree in this country. 
Now should such an education 
system as this be put into effect in 
this country? On the surface it 
seems rather desirable. However in 
this country the education covers 
different ground than in Europe. 
Many more students attend secon- 
dary schools and colleges here al- 
though they sometimes spend more 
time on athletics and having a good 
time than on actual study. How- 
ever they get what they desire and 


George Coble Increases 
Dairy Business from 11 
to 36,000 Daily Gallons 
in 112 Years —Uses 46 
Frick Refrigerating Mach- 
ines, Totaling Over 2,000 
Horsepower 























that is what is important. But if a 
student really wants to learn engi- 
neering during the eight terms pro- 
vided in this country he finds the 
time rather short. He has spent 
little time on engineering in high 
school so he must wait until his first 
years in college to learn his funda- 
mental engineering. There is no 
reason why some of these funda- 
mentals could not be taught and 
taught well in our high schools. 
This should be more and more pos- 
sible with our modern large central 
high schools. Many of the funda- 
mental college engineering courses 
are within the comprehension of the 
average high school student, for in- 
stance calculus, chemistry, elemen- 
tary physics, shop courses, etc. If 
a student could enter college with 
these fundamentals well in hand, 
having learned his fine arts earlier, 
he would not have to spend so much 
time on them. Instead he could 
spend more time on the more diffi- 
cult real engineering subjects. 
Such a system if made available 
to students who really want to learn 
would produce much better engi- 
neers than are being produced now. 


—Burton H. Smith 





Alumni News 
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ment of mining properties «nd 
metallurgical plants, mostly in 
Mexico, is now located as a consul- 
ting mining engineer in San \n- 
tonio, Texas. 


]. Cartton Warp, Jr., M.E. ‘14, 
president of the Fairchild Engine & 
Airplane Corporation is a member 
of the National Planning Associa- 
tion’s advisory committee on the 
aircraft industry. 


Norman E. Witson, E.E. °37, has 
resigned as assistant professor of en- 
gineering at Thayer School of Engi- 
neering, Dartmouth College, to ac- 
cept a fellowship for graduate study 
at the Illinois Institute of Tech- 
nology in Chicago. The fellowship 
is provided by a grant of Westing- 
house Electric Corporation for study 
in power systems engineering. Wil- 
son’s work is under the supervision 
of Professors William A. Lewis, Jr., 
former director of the school of elec- 
(Continued on page 36) 





ON EDDY ST. 


ALWAYS A PLACE TO PARK 


SCOTCH 


That summarizes the re- 
markable growth of Coble 
Dairy Products, Inc., of 
Lexington, N. C., which 
now has 15‘ branch plants. 

Starting with one small 
Frick compressor in 1934, 
Mr. Coble now uses Frick 
Refrigeration in all his 
dairies—will own 51 Frick 













Frich ::Co 


, WAYNESBORO, PENNA 
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machines when those on 
order are shipped. In- 


stallation by Piedmont 
Engineering Corp., Frick 
Distributors at Charlotte, 
North Carolina. 

Another proof of the 
saying that "The users of 
Frick Refrigerating, Ice- 
making and Air Condi- 
tioning Equipment make 
money." 





The Frick Graduate Train- 
ing Course in Refrigeration 
and Air Conditioning, now 
in its 30th year, is approved 
under the G.I. Bill of Rights. 
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East Hill Supply Co. 


ALWAYS A PLACE TO PARK 


416 EDDY ST. 


RYE 


PHONE 2964 
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There’s been an endless parade of mecha- 
nisms to eject ice cream from dippers. 

But somebody noodled...“‘Why not make 
a dipper with no moving parts?” Make it 
so that calories of heat from the user’s hand 
shoot right down the handle to the cup. 
Then the ice cream will drop out easily. 

That called for a material that transfers 
heat fast. So the dipper was made of Alcoa 
Aluminum, and the hollow handle filled 
with liquid. And, by golly, it worked... 
perfectly. The dipper sells. 

No “Einstein” at work here . . . just plain 


ALCOA First In ALUMINUM 







IT’S ALL DONE 





WITH CALORIES 


(via the dipper) 


American ingenuity of the kind graduated 
every year from our colleges and universi- 
ties. Imagination plus engineering . . . or 
“Imagineering” as we like to call it at 
Alcoa ... did the trick. 

This is just one example of invention and 
adaptation of things aluminum ...of men 
with ideas working them out in this versa- 
tile metal. Men who do this often draw 
upon the greatest fund of aluminum knowl- 
edge in the world .. . Alcoa’s. ALUMINUM 
Company OF America, Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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For fine micro-inch 
readings with repeat 
accuracy on Larger 
cylindrical work: 
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Brown & Sharpe Mfg. Co. 
Providence 1, R. 1., U.S.A, 


BROWN & SHARPE 
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(Continued from page 34) 
trical engineering and Eric T. T. 
Gross, formerly assistant professor 
in electrical engineering. 


Hersert J. Femnen, C.E. ’27, has 
been with E. I. duPont de Nemours 
& Company on construction work 
since 1940, in Wilmington, Dela- 
ware; Louisville, Kentucky; Rich- 
mond, Virginia; Charlestown, Indi- 
ana; and now in Seaford, Delaware. 
At present he is field project mana- 
ger on a project to expand Nylon 
manufacturing facilities. 


Rosert D. Ketter, M.E. 30, who 
has been a member of the scientific 
bureau of Bausch and Lomb Opti- 
cal Company in Rochester since 
1942, this fall became representa- 
tive in the Southwest on the com- 
plete ophthalmic line for the com- 


pany. 


College News 
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and R. R. Meijer, co-chairmen of 
an interim committee which has 
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President 


Cayuga Construction Corp. 
New York 7, N. Y. 


Daniel M. Lazar, 


We can offer the Services of our Experienced 

Construction Personnel to help you Design, Pre- 

pare both budget and bid Estimates, and Build 
in this Post War Period 


INQUIRIES ARE INVITED 


30 Vesey Street 





'29 L. Sanford Reis, ‘29 


Treasurer 


















been working on plans for the or- 
ganization of the new society. Final 
action on these proposals will be 
taken at a later meeting. 

The following temporary officers 
were elected: President: Simon H. 
Bauer of the Chemistry Depart- 
ment; Secretary: Miss Jane Faggen 
of the Physics Department; Treas- 
urer: G. K. Kalisch of the Mathe- 
matics Department. 

In his talk, Dr. Bacher empha- 
sized the need for more widespread 
public knowledge of the basic facts 
concerning atomic energy. He said 
that it is the responsibility of the 
scientist to counter misinformation 
with fact. He also advocated free- 
dom of scientific inquiry and closer 
relations between scientists of dif- 
ferent nations. 


Harry J. Loserc, who has been 
serving as assistant to the dean of 
the College of Engineering, has 
been promoted to Professor of In- 
dustrial and Engineering Adminis- 
tration, and named head of the new 
Department of Industrial and Engi- 
neering Administration, both ap- 
pointments effective immediately. 








ASME 
On Friday, February 15, the 
ASME held a meeting at which 
elections for the spring term were 
held. The new officers are: 
Chairman: Robert Miller. 
Vice Chairman: Randy Johnson. 
Secy.-treas.: Jarman Kennard. 
The speaker for the meeting was 
G-fford Bull, instructor of Aerody- 
namics in the M.E. School. His topic 
was “The Automatic Pilot.” 


Rod & Bob 
Election of officers for the spring 
term were held at a meeting of Rod 
and Bob on February 12. The fol- 
lowing were elected: 
Chief Engineer: Thomas F. Kiley. 
Note Keeper: Robert McCarren. 
Rod Man: Thomas Berry. 
On Friday, February 15, Rod and 


Bob beat Pyramid in a basketball ° 


game between the two societies. 


New Vets 

A\sout 1400 new veterans, more 

than half of whom are former Cor- 

nellians, reported to the Office of 

Veterans Education on March 5 for 
(Continued on page 38) 
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9 OUT OF EVERY y SPOONFULS OF ICE CREAM 
YOU EAT ARE YORK-FROZEN! 


Through all the years of its spectacular growth 
America’s ice cream industry has called upon 
“Headquarters for Mechanical Cooling.” To- 
day, seven out of every ten quarts of ice cream 
produced are frozen by York refrigeration. 

But York’s contributions to the dairy and 
food industries by no means end here. Every 
other bottle of milk to arrive on America’s 
doorsteps is processed with the aid of York 
equipment. 

York refrigeration and air conditioning are 


on the job in more than half the public and 
private cold storage plants, protecting the food 
of the nation against spoilage by changes in 
outside temperature and humidity. 

York’s leadership and experience are avail- 
able to all who wish to improve quality and 
widen distribution through production efficien- 
cies. York is prepared to give expert engineer- 
ing counsel and provide the right equipment to 
do the job. 


York Corporation, York, Pennsylvania, 


YORK ifgecalie and te 


HEADQUARTERS FOR 
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enrollment, in order to avoid delays 
in registration at Barton Hall on 
March 7. With the addition of these 
entering veterans, the total of re- 
turned servicemen on the Cornell 
campus will total about 2700. No 
civilians are being accepted for ad- 
mission in the spring term either 
from secondary schools or as trans- 
fers due to the overwhelming num- 
ber of applications received from 
ex-GI’s, many of whom had to be 
turned away due to lack of facilities. 


Chem.E.’s 

A Mass meeting of the Chemical 
Engineers was held in Olin Hall re- 
cently. The subjects under discus- 
sion were the constitution for the 
chemical engineering student coun- 
cil, and the establishment of an 
honor system and _ committee. 
Robert Olson, president of the 
Chem.E. student council, conducted 
the meeting. The constitution was 
read and openly discussed, as were 
the proposed plans for an honor sys- 
tem. The student body voted in 
favor of these propositions. The 





engineering student will be interested in this Okonite 
research publication* giving data in connection with carrying 
greater emergency loads on power cables. Write for your copy 
of Bulletin OK-1017. The Okonite Company, Passaic, N. J. 


*By R. J. Wiseman, chief engineer of The Okonite Co., 
ce before a joint meeting of the Missouri Valley 
lectrical Association and Southwest District A.1.E.E. 


honor system will provide a means 
of recourse for a student whose 
classroom integrity has been ques- 
tioned. Previously he was allowed 
no official representative; but under 
the new system he can choose any 
one he wants, faculty-member or 
student, to present his case. 
Atmos 
T an election meeting early in 
February, ATMOS elected the fol- 
lowing officers for the spring term. 
President: Charles Cox. 
Vice-President: Larry LaFave. 
Secretary-Treas.: Larry Aquadro. 


"THE appointment of Peter B. Kyle 
as professor of applied metallurgy 
in the School of Chemical Engineer- 
ing at Cornell was announced today 
by President Day. 

Professor is.yle’s appointment will 
become effective as soon as he can 
be relieved of his duties as associate 
professor of mechanical engineering 
at the Massachusetts Institute of 
Technology, where he has taught 
since 1934, While at M.I.T. he was 
granted a leave of absence to act as 
a Research Supervisor for the War 
Metallurgy Committee. 





After graduation from Cornell jy 
1933, Professor Kyle studied at Le. 
high and M.LT., receiving the de- 
gree of M.S. in mechanical engi. 
neering in 1939 at M.I.T. He was 
appointed instructor at M.I.T. in 
1935, assistant professor in 1938, 
and associate professor in 1944, 


AIEE 

Dr. Cuartes R. Burrows, direc- 
tor of the School of Electrical Engi- 
neering at Cornell, spoke on “Re- 
cent Advances in Radio Wave Prop- 
agation” at a dinner meeting of the 
Ithaca section of the American In- 
stitute of Electrical Engineers in 
Elmira. 

Dr. Burrows discussed new dis- 
coveries in wave propagation, im- 
portant both to the tactical use of 
radar and radio communication and 
to peace-time industry. 

Before coming to Cornell, Dr. 
Burrows was associated with the 
radio research department of the 
Bell Telephone Laboratories. Dur- 
ing the war he acted as chairman 
of the Committee on Propagation 
of the National Defense Research 
Committee. 
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Casradilla School 


A Regents School where aim is to prepare 
students for University work. 


Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 


University Tutoring 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


C. M. DOYLE ’02, Headmaster 
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FROM THE AIR YOU BREATHE 


..- helps bring the world into your home 


When you relax before your television 
set to watch headlines in the making, to 
enjoy a Broadway hit, a world-famed 
symphony or a great sporting event, the 
rare gas, Argon, contributes to your 
pleasure. This inert element—compris- 
ing less than 1% of the air you breathe 
-makes possible the trigger tube of the 
oscillograph used at the broadcasting 
end to assure high quality and fidelity 


@ The Operating subsidiaries of Air Reduction Company, Inc., are: 
AIR REDUCTION SALES COMPANY — MAGNOLIA AIRCO GAS PRODUCTS CO., Industrial Gases, Welding 
and Cutting Equipment @ NATIONAL CARBIDE CORPORATION, Calcium Carbide @ PURE CARBONIC, 


in the reproduction of the image that 
appears on your viewing screen. 
Argon is one of the industrial gases 
produced in Air Reduction’s nationwide 
chain of plants and is also used in the 
manufacture of rectifier, transmitter and 
various other types of electronic tubes. 
Other Airco gases include oxygen and 
acetylene for gas welding and cutting— 
carbon dioxide for preserving food and 
extinguishing fires — anaesthetic and 


INCORPORATED, Carbonic Gas and “‘Dry-Ice @ THE OHIO CHEMICAL & MFG. CO., Medical Gases— 


Anesthesia Apparatus — Hospital Equipment @ WILSON WELDER & METALS CO., INC, Arc Welding 
Equipment @ AIRCO EXPORT CORPORATION, International Saies Representative of these Companies. 
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therapeutic gases for medical, surgical 
and dental uses. In order that industry 
and science may realize the fullest bene- 
fits from the gases it produces, Airco 
also manufactures a complete line’ of 
apparatus and equipment for their use. 


Write Dept. CP for your copy of the 
free 56-page book “A Quarter Century 
of Progress”, describing the operations 
of Air Reduction and its subsidiaries. 


GIRS 


Air REDUCTION 


60 East 42nd Street, New York 17, N. Y. 
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Adam Friederich 
(Continued from page 18) 
ENGINEER where he has since served 
in almost every position on the 
Editorial Board, and as Associate 

Editor for the past two years. 

In the fall of ’43 Paul joined the 
Cornell Chorus, and Pershing Rifles, 
becoming a member of the crack 
squad of the latter society. At the 
Spring Day Review of Cornell’s 
4200 troops in 1944, Paul was pre- 
sented an award as ROTC Honor 
Cadet. The engineering department 
of CRG claimed more of his time 
during his first two years at Cor- 
nell. But in accordance with his 
division of time between scholastic 
work and activities, he made the 
Dean’s List and was awarded a Mc- 
Mullen War Scholarship. 

In his junior year, Paul began a 
reorganization of his interests. He 
was elected secretary of CURW 
having been vice-president of 


Freshman Club and a member of 
Sage Chapel Associates and the 
Public Affairs Department. With 
some encouragement by his con- 
temporaries, he became interested 
in the Student Christian Movement 








and at the end of his junior year 
was chairman of a division of a 
state conference of that group. This 
June he will serve as chairman of 
the New York state conference at 
Silver Bay. 

Following a long interest in boats, 
Paul joined the Corinthian Yacht 
Club in *45 and is now co-chairman 
of its building committee. Toward 
the close of his junior year, he was 
elected president of CURW and 
represented it on the Student Coun- 
cil for a time. 

The local World Student Service 
Fund Committee also attracted 
Paul during his junior year. Follow- 
ing a trip to New York, he was a 
student member of the National 
General Committee of the Fund. 
This year he is co-chairman of the 
Campus Chest drive and following 
the pattern set in 1918, is trying to 
raise a quota nearly double that of 
last year, for the relief of students 
and faculty in Europe and China. 

Now in his last term, Paul is 
trying the other side of scholastic 
life. He is teaching engineering 
drawing and so far has found it 
very interesting work; “It really 








keeps you on your toes,” as he puts 
it. With graduation only three 
months away he is working hard to 
try to finish all the many projects in 
which he is involved. After gradu- 
ation he plans to take advantave of 
an offer to remain at Cornell and 
obtain his MCE, along with more 
experience in the teaching field. 
Following that, he hopes to work in 
the field of building design, ulti- 
mately to open a consulting engi- 
neering office, possibly in combina- 
tion with the construction business, 


Tom Talpey 


(Continued from page 19) 
term, he was given three days leave 
and told to report to Cornell. 

Here at Cornell, he is a candidate 
for a BEE degree, has the highest 
senior average in EE (88.7), is 
president of the Westminster So- 
ciety, secretary of the AIEF, mem- 
ber of Tau Beta Pi and Phi Kappa 
Phi, corresponding secretary of Eta 
Kappa Nu, vice-commodore of 
CCYC, member of Navy and Cor- 
nell bands, and has been on the 
dean’s list every term. In addition, 

(Continued on page 44) 






























As a career-minded technical student, you will be interested in the 
story of The Babcock & Wilcox Company in terms of your future. 






Best known for the manufacture of stationary and marine boilers, 
B&W is also a leading producer of many other types of equip- 
ment for steam and heat utilization. Due to the continuously 
increasing diversification of its activities, to continuing progress 
in product and process development, and to the size of Company 
operations, B& W offers expanding opportunities in many fields 
such as manufacturing, engineering, research, and sales. 


We shall be glad to discuss these opportunities with you in the 
light of your training, aptitudes, and interests. First, however, 
we suggest you send for the booklet, “Your Career”. Address 
your inquiry to The Babcock & Wilcox Company, Personne! 


Department, 85 Liberty Street, New York 6, N. Y. G-328 











BABCOCK 
& WILCOX 
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The first paper mill in America was built 
in 1690 by William Rittenhouse, a Men- 
nonite preacher, from Amsterdam. The 
mill was situated on a little creek in what 
is now Fairmount Park in Philadelphia. 
Linen rags — the product of flax which was 
taised in the vicinity — supplied the raw 
material, and the paper was said to be of 
excellent quality. Rittenhouse employed 
four men to do the work. The man in the 
picture is shaking pulp in a hand mold, 
forming the rough sheet of paper. 

Today there are nearly a thousand mills 
in the country, producing annually more 
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than 17 million tons of pulp and paper. 
The bearings they use . . . in their grinders, 
their cylinder molds, their press rolls, their 
driers . . . are in many cases supplied by 
SS0S who pioneered inthe paper industry. 
Mill executives and production engineers 
have come to rely more and more on SSF 
Anti-friction Bearings to improve efficiency 
and reduce operating costs. 

Since S38S makes many types of ball and 
roller bearings, an SSCS engineer can 
give you expert help in selecting 


THE RIGHT BEARING FOR THE RIGHT PLACE 


oak 


BALL AND ROLLER 
BEARINGS 


uaKF 


Puts the 
RIGHT BEARING 
in the 
RIGHT PLACE 


SKF INDUSTRIES, INC., PHILA., PA. 
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Tom Talpey 
(Continued from page 42) 

he was out for track and hockey, a 

member of the Navy rifle squad, 

and lighting man for an Octagon 

club show. 

This term, Tom has been design- 
ing and constructing, with Henry 
Harper, a device which analyzes 
sine waves fed into it and plots 
graphically on the screen of a 
cathede-ray tube their vector repre- 
sentation in the complex plane. This 
orig al work, being carried out un- 
der the direction of Professor Credle, 
aims eventually at continuously 
plotting Nyqu:st diagrams for feed- 
back amplifiers. 

When he is discharged from the 
Navy, Tom plans to go on for 
some graduate work in engineering 
at either Harvard or M.I.T., and 
then entering some phase of design 
or research in engineering. 
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In 1934 the Architectural League 
of New York awarded Mr. Clarke 
the Gold Medal of Honor for his 
work in connection with the devel- 
opment of the Westchester County 
Park System and in 1940 Yale gave 
him the degree of Doctor of Hu- 
mane Letters for his contribution 
to the development of the park sys- 
tems in Westchester and in New 
York City. He was also elected to 
honorary membership in the Ameri- 
can Institute of Arts & Letters, the 
National Academy of Design, and 
the American Society of Civil Eng:- 
neers. 


In 1937 Mr. Clarke began a part- 
nership with Michael Rapuano, 
Cornell ’27, and in 1942 Leslie G. 
Holleran, formerly Deputy Chief 
Engineer for the Bronx Parkway 








f 


Commission and subsequently 
the Westchester County Park Com- 
mission, joined the firm, now known 
as Clarke, Rapuano & Holleran, 
Consulting Engineers & Landscape 
Architects. The firm has completed 
plans for parkways, expressways, 
parks, housing and industrial devel- 
opments, and made reports for the 
replanning of municipalities. Dur- 
ing World War II Mr. Clarke served 
as the Engineer for the Sampson 
Naval Training Base on Seneca 
Lake, and Consulting Engineer for 
two Army Bases in Newfoundland. 

Mr. Clarke now serves as Consul- 
ting Engineer to the Westchester 
County Park Commission; the De- 
partment of Public Works of New 
York State; the Department of 


Parks, New York City; the Plan- 

ning Commission, New York City; 

the Highway Depzrtment, New 
(Continued on page 46) 
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Electrical Engineering 
Data Book 


This most comprehensive book on wires, cables, bus 
systems, conduits and surface raceways and their 
fittings is yours for the writing. Informative and 
instructive, you will find it very helpful in your work. 


National Electric 
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EXTRA-CURRICULAR ! 


BRAND NEW SPUN ALUMINUM 
BEER MUGS 


Decorate them with Cornell Decals, 
Fraternity Crests of Greek Letters 
or both. 


Your choice of a Decal and 


THE CORNELL CO-OP 





(bottle size) 


the Beer Mug 


$2.00 


On The Campus 





















WILLARD STRAIGHT HALL, ITHACA 


Cornell University Placement Service 


107 E. 48th ST.,. NEW YORK CITY 


We are expecting, and getting, many registrations of Cornell veterans. 


They are welcome. 
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Says the U. S. Bureau of Standards, in Cir. No. 
80, “by far the best protective metallic coating 
for rust-proofing iron or steel” is ZINC. 

That statement has been true for over a 
hundred years, and is likely to be true for a 
long time yet. 

Zinc in the form of a coating protects against 
rust in two ways: 

First, by simple coverage, with a sheath of 
rust-resistant metal. 

Second, by electro-chemical action, or “sac- 
rificial corrosion” ' 


Stop Rast! Cut Costs! 
Save Materials! ... with ZINC! 


Buildings, equipment, machinery — in all of them the use 
of zinc for protection against rust is good engineering and 
sensible economy. Zinc can be applied by hot-dip galva- 
nizing, electro-plating, sherardizing, or as a metallic pig- 
ment; all these methods are sound and practical for various 
applications...And specify heavy coatings, for the heavier 
the zinc coating, the better the protection, the longer the 
service life, and the lower the cost. 


- Interesting and Valuable 

Information About ZINC 
For practical information about 
zinc, read the booklets the Zinc 
Institute has prepared for your 
use. You can get them without 
charge by sending us your name 
and address: a postal will do. 


rentaater WAbta bitienatc: 


ty. £° O:.8 ? O.RAA Yeo 


60 East 42" Street, NewYork 17, N.Y. 
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Profiles 
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Jersey. He also serves as Consulting 
Landscape Architect to the Johns 
Hopkins University, Washington 
Cathedral, and to several other 
agencies both public and private. 
In 1932 Mr. Clarke was appoint- 
ed a member of the National Com- 
mission of Fine Arts by President 
Hoover, and in 1936, 1940, and 
1944 he was re-appointed to four 


year terms by President Roosevelt. - 


The Commission, the members of 
which serve without pay, is the 
agency to which all plans for public 
improvements in the District of 
Columbia are submitted for consid- 
eration and approval (the Commis- 
sion does not have the power of 
veto) including buildings, parks, 
parkways, and monuments, as well 
as all sculpture and all mural paint- 
ings for public buildings. In 1937 
Mr. Clarke was elected Chairman 
of the Commission, a position he 
still holds. As a member of this 
Commission of Fine Arts, Mr. 
Clarke fought successfully many 
times for the preservation of the 
“majestic valley of the Potomac.” 


Mr. Clarke served as a member 
of the Board of Design for the New 
York World’s Fair, 1939, and was 
responsible for the general develop- 
ment plans for the grounds of that 
Exposition. He was also a member 
of the Board of Design for the de- 
velopment of “Parkchester,” a 
housing development for more than 
12,000 families built by the Metro- 
politan Life Insurance Company in 
New York City. He is now Chair- 
man of that Board, which is respon- 
sible for three housing projects in 
the Borough of Manhattan, New 
York, namely Stuyvesant Town and 
Peter Cooper Village, extending 
from 14th to 23rd Street and from 
Ist Avenue to the East River, and 
Riverton in Harlem. These three 
projects will accommodate about 
15,000 families and will cover a 
total of over 100 acres on Manhat- 
tan Island. For his “outstanding 
leadership in the field of town and 
city planning, including housing,” 
Mr. Clarke was awarded the Frank 
P. Brown Medal of the Franklin In- 
stitute of Philadelphia in 1944. 

In addition to his professional 
activities, Mr. Clarke has found 
time to serve as Professor of Re- 








gional Planning (since January 
1935) and as Dean of the College 
of Architecture (since June 1939) 
at Cornell. For ten years, until 1944 
Mr. Clarke spent 3 days each week 
at Cornell. Then, due to the war, 
registration in the College of Archi- 
tecture was reduced and Mr. Clarke. 
with the approval of the Board of 
Trustees, limited his trips to one q 
month, an arrangement which still 
remains. 

Mr. Clarke serves Cornell in still 
another capacity, namely, as Chair. 
man of the Architectural Advisory 
Council. This body passes upon and 
recommends plans for all build. 
ings and other improvements on 
the Campus to the Trustee Commit. 
tee on Buildings and Grounds. 

Mr. Clarke, at 54, is still engaged 
in a heavy work schedule, but he 
finds time for the opera each Thurs- 
day evening in winter, for his 
Church, and for golf. He is married 
and has one son, Ist Lieutenant E¢- 
ward Perry Clarke, Cornell 43, a 
B-25 pilot until a short time ago, 
and two daughters, Elizabeth, who 
spent 3 years at Cornell just prior 
to the war, and Doris, now at 
school in Wellesley, Mass. 











Analyzing 


Planning 
Installing 


The Revenue Code provides for 
qualification, so that:— 


taxable income, 


an increase in compensation. 


20 Pine St. 





PENSION AND 
RETIREMENT PLANS 


DEFERRED COMPENSATION— 


Servicing 


—The Employer may deduct the cost from 


—the Employee is not currently taxed for 


HERBERT L. TRUBE, ‘08 
New York, 5 






Service. 


system. 


50 years. 












CAN YOU GUESS? 


WHICH FIRM HAS ALL 
OF THESE QUALITIES ? 


1. Complete Laundry and Cleaning & Pressing 
2. Free Pick-up and Delivery under our contract 
3. A reputation for efficient service for over 
4. Operated entirely by students on a competi- 


tive basis. 


5. Centrally located in College Town. 


THERE’S ONLY ONE ! 


STVDENT AGENCIES Inc. 


409 College Ave. 





Dial 2406 
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— Columbia 


supplies Industry 
with 
Essential Chemicals Many of the nation’s basic industries—such as Chemicals, 


Glass, Paper, Soap and Textiles—are dependent upon 
alkalies and related chemicals for essential processes in 
their production. Columbia has served these needs since 
the beginning of the century. 





Liquid Caustic Soda is boiled in huge pots like 
these at Columbia's Barberton, Ohio, plant. The 
water is thus driven off to form the anhydrous 
solid forms of Caustic. 


COLUMBIA 8 CHEMICALS 


PITTSBURGH PLATE GLASS COMPANY °+ COLUMBIA CHEMICAL DIVISION 
FIFTH AVENUE aot BELLEFIELD + PITTSBURGH 13, PENNSYLVANIA 


Ghicago + Boston + St. Louis + Pittsburgh » New York + Cincinnati - Cleveland - Philadelphia - Minneapolis + Charlotte + San Francisco 
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SS. WHITE FLEXIBLE SHAFTS 


“Metal Muscles” for Power and Control 


-the answer to many 


0 @ 






Problems involving the transmission of rota- 
tional power come up all the time in engi- 
neering design. And to many of them the 
simplest answer is an $.S.White flexible shaft 
—a single mechanical element that will carry 
rotational power between practically any two 
points, regardless of turns, obstacles and 
distance. Likewise, you will find $.$.White 
flexible shafts the answer to hundreds of 
mechanical remote control problems. 

A few examples are shown of the kind of 
jobs for which $.S.White flexible shafts are 
ideally suited. 

















S.S.White flexible shafts as spindles 
in this machine, solved the problem 
of drilling up to 38 holes simul- 
taneously in many different hole 
arrangements. 











Bottom view of valve 
grinding machine head. 
Problem was to pi vide 
a positive drive for the 
valve holder which would 
permit three-way adjust- 
ment of the holder. An 
S.S.White flexible shaft 
was the simple. answer. 


The simplicity and ready adaptability of 
$.S.White flexible shafts for a wide range of 
power driye and remote control requirements, 
explain their extensive and constantly increas- 
ing use—and are good reasons why design 
engineers should be familiar with the range 
sical aisle adaiaiialli eas, and scope of these ‘‘metal muscles”’ for power 


mitter shows how S.S.White flexible and control. 

shafts provided centralized control WRITE FOR BULLETIN 4501 

while allowing tuning elements to a : : 

be mounted in the most favorable _ !t gives the basic facts and technical data about 

circuit and wiring positions. flexible shafts and wand use. A copy is yours for 
ey = the asking. Please 

mention your college 

when you write. 





























In this unit (cover removed) the problem was to provide a means for 
operating a rotary switch from a convenient outside point. As can be 
seen, an S.S.White flexible shaft neatly does the trick. 


SSWHITE woysrpiat ..... 


THE S. S. WHITE DENTAL MFG. co. O, 













DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Y.ae 
PLEXIGLE SHAFTS + GPLEXIGLE SHAFT TOOLS + AIRCRAFT ACCESSO2ES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
nos MOLDED BISISTORS + PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING 


Oue of Americar AAAA Iudustrial Enterprises 
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5 Year Plan 


(Continued from page 16 


courses such as psychology and pub- 
lic speaking, and also with more 
electives. The general effect of the 
plan on the student is to provide 
him with a more rounded education, 
and a strengthened technica! back- 
ground which will give him a bet. 
ter start in industry, and a greater 
all-around fund of knowledge. 

In addition to the changes men- 
tioned above, the college of ep. 
gineering will also feel the effects of 
the change from four to five years, 
Probably the most prominent effect 
will be a general revision of the in- 
dividual courses. Many of the 
courses now taught will be gone 
over and revised and perhaps taught 
from a new standpoint. The trend 
for courses taught outside of the 
schools, is for them to be taught 
from a viewpoint that will be most 
helpful to the engineering student. 
For example there is a course in 
psychology now being taught in the 
school of chemical engineering 
especially for engineers who, most 
likely, will have no time to go any 
further in the field than one term 
will allow. This period of transition 
coming in the next -few years will 
make an excellent chance that or- 
dinarily would not occur for the 
faculty to make any changes neces- 
sary. With the proposed building 
expansion and this revised program, 
Cornell should have one of the lead- 
ing engineering schools in the coun- 
try. 

The school of engineering at Cor- 
nell has taken a big step in adopting 
the five year program.. Perhaps tt 
is a risky venture, but the benefits 
to be gained from five year engi- 
neering courses are much too im- 
portant to lose by sticking to the 
established college routine. 


Comparison of Programs 
For the School of 


Mechanical Engineering 
Old New 


Four Five 
Year Year 
Credit Hours Course Course 


—<—aee 


Technical Courses 126 134 


Liberal and 
Managerial Courses 15 34 
Electives 5 12 





Totals 146 180 
THE CORNELL ENGINEER 
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WHAT KIND OF POISON IS THIS? 


SOME POISONS ARE KILLERS. Others are 
preservatives. Creosote is one of the 
“others” ...a protective agent which 
preserves timber against the attacks 
of decay, termites, and marine 
borers. Those destructive agents 
cause millions of dollars worth of 
damage every year . . . but when 
wood is pressure-treated with creo- 
sote, it becomes toxic to them. 
Koppers pressure-treats about 
50,000 carloads of lumber and other 
forest products every year. Its creo- 


Vol. 11, No. 7 


sote treatments baffle decay, ter- 
mites, and water worms. Other spe- 
cialized treatments make wood re- 
sistant to acid and abrasion, as well 
as to decay and fire. 

The result is that wooden struc- 
tures of all kinds . . . bridges, farm 
buildings, railroad ties, telephone 
poles . . . all last more than three 
times as long as they used to. And 
this, in turn, helps to conserve 


America’s invaluable forests. 

Wood preserving is only one Kop- 
pers activity. Koppers also makes 
paving and roofing materials, de- 
signs and builds coke ovens, manu- 
factures piston rings, couplings, 
chemicals from coal and engages in 
many other activities. That’s why 
Koppers is known as “the industry 
that serves all industry.” Koppers 
Company, Inc., Pittsburgh 19, Pa. 


The industry that serves all industry . » « KOPPERS 
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Hi-Voltage Lab 


(Continued from page 9) 


tor, and will pay dividends in avoid- 
ing complaint expense, in permit- 
ting improved designs, or re-rating 
old designs for newer applications. 


High Impulse Currents 

Apparatus required to withstand 
the effects of direct strokes of light- 
ning may be given laboratory tests 
at high impulse current values. 
Studies of natural lightning phe- 
nomena by investigators through- 
out the world have compiled a con- 
siderable amount of data to indi- 








other fields, electronics, mechanical 
design, measurement of short times, 
measurements of high frequency, 
measurements of minute radio fre- 
quency currents in the presence of 
very high power frequency volt- 
ages, considerations of heat flow, 
effect of heating on dielectric 
strength, arc behavior, chemical re- 
actions, vacuum and treating tech- 
nique, standardization and _ eco- 
nomics. 

The High Voltage Research Lab- 
oratory at Cornell is a growing or- 
ganization with problems embrac- 
ing an extremely wide range aud of 


cate the nature and magnitude of —_ Wet Flashover 60 cycle test of a 161 KV — a _very practical significance. High 


the factors involved in_ natural 
lightning strokes. Consequently 
there is available technique for 
evaluating the ability of certain 
forms of apparatus to withstand 


the mechanical forces associated Conclusion 
High voltage engineering com- and inspirations, tempered by ex- 


with the discharge of a natural 


lightning stroke. There is also a  bines a wide range of technique». 


Station Post Insulator. 


volving hundreds of thousands of 
amperes, and much information is 
available in this field. 


Voltage Engineering as practiced in 
this laboratory, or as Engineering is 
practiced anywhere is not a single 
routine perscribed activity, but 
rather a chain reaction of funda- 
mental truths, estimates, hunches 


perience, consultation and knowl 


means of judging the thermal and __ Problems considered in this field aic = edge. Above and beyond all is the 
dielectric problems involved when _ generally assumed to be associated _ whip lash of safety which demands 
heavy and rapidly changing cur- with dielectric behavior—leakage, that every action be guided first by 


rents are permitted to flow through _ power 
the apparatus. 


dielectric a consideration of the people in- 
strength, voltage distribution and _ volved and the acknowledgement of 


Many dramatic effects accom- voltage gradients etc. There is also responsibility associated with any 


pany impulse current discharges in- 





a group of problems which fall into 


work of engineering importance. 
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Manufacturers of 
Super-Refractories Only 





GRAPHITE CRUCIBLES 
REFRACTORY CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY 
BRICK, TILE, SHAPES 


From the Following Materials:— 


Graphite, Silicon Carbon, Fused Alumina, 
Mullite, Magnesia, Zircon. 


LAVA CRUCIBLE COMPANY of 
PITTSBURGH 


Pittsburgh 
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LON exists today because of curi- 

osity—the curiosity of a group of 
Du Pont chemists who wanted to know 
more about polymerization, that strange 
process by which small molecules of a 
chemical unite to form larger molecules 
with entirely new and different chemi- 
cal properties. 

Du Pont chemists began a study of 
polymerization in 1928. They experi- 
mented with dibasic acids and within 
two years had succeeded in forming 
polyesters with molecular weights up to 
95,000. In the spring of 1930, on remov- 
ing one of these “‘superpolymers”’ from 
the molecular still, one of the chemists 
noted that it could be drawn out into a 
thin strand, like taffy candy. But, un- 
like taffy, it was not brittle when cooled. 
In fact, the cooled strand could be 
further drawn out to several times its 
former length and when so drawn be- 
came not only stronger but elastic! 


This original ester polymer had a low 
melting point and was sensitive to water. 
Nevertheless, it suggested that some re- 
lated type of polymer might produce 
fibers which would be of practical use 
in textiles. 


Numerous superpolymers were syn- 
thesized and tested. Finally, in 1935, a 
polyamide was prepared. From it, the 
first nylon filaments were made—by 
forcing the molten polymer through a 
hypodermic needle! 


Nylon Polymer Developed 


Further experimental work resulted in 
the development of a polymer that pos- 
sessed the desired characteristics. This 
material was later christened nylon. 


But the job was not yet done. Re- 
search chemists—particularly physical 
chemists—and chemical engineers were 
called upon to devise practical methods 
for making the polymer and for spinning 
and drawing it into high-quality yarn. 
Mechanical engineers were given the 
task of designing plant equipment to 
carry out the processes. Organic chem- 
ists were required to develop new dyeing 
agents and to find a size to make knitting 
possible. At one time or another more 
than 230 research men, engineers and 
marketing specialists worked on the 
giant task of converting this child of 
chemical curiosity into a marketable 
product. 
































RESEARCH LOWERS PRICE OF 
SYNTHETIC UREA 


Lower prices, as well as new processes, 
can result from intensive research. Take 
synthetic urea, for example. In 1930, 
urea sold for about 80¢ a pound. Great 
promise was held for this compound as 
an industrial chemical for fertilizer and 
plastic use—if an inexpensive manufac- 
turing process could be found. 

By methods then in use, ammonia 
and carbon dioxide were heated to 
about 150°C., forming urea and water 
in equilibrium with the unconverted 
original compounds. The yield of urea 
was approximately 43%. 

Research by Du Pont chemists and 
engineers showed that, by adjusting the 
proportions of the reactants, raising the 
temperature and increasing the pressure, 
conversion could be improved materi- 
ally. But the corrosive mixture resulting 
quickly chewed up the best grades of 
steel available. 

Long investigation by metallurgists, 
chemists and chemical engineers finally 
produced an autoclave in which the 
operation could be carried on a produc- 
tion basis. Today, Du Pont is able to 
sell synthetic urea for less than 4¢ a 








More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 
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pound. Men of Du Pont take pride in 
the fact that their work has made it 
possible to reduce the price of urea 
from the “‘drug’’ class to a level where it 
can be used as a fertilizer by the farmer. 


ai, 





Questions College Men ask 
about working with Du Pont 


“WHAT ADVANTAGES DOES DU PONT 
OFFER A RESEARCH MAN?” 


To men interested in pure or applied 
research, Du Pont offers unusual ad- 
vantages in equipment, facilities and 
funds. Men of Du Pont are constantly 
developing new processes and prod- 
ucts, and seeking improvements for 
established processes. Investigation 
in the fields of organic, inorganic and 
physical chemistry, biology and engi- 
neering suggest the diversity of the 
activities of Du Pont research men. 


hs ) 














REG. U.S, PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
--» THROUGH CHEMISTRY 


E. |. DU PONT DE NEMOURS & CO. (INC.) 
WILMINGTON 98, DELAWARE 
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STRESS ad S7RAI 


The social worker was talking to 
a girl in a slum district and asked, 
“Where is your father?” “Oh, Pop’s 
in the penitentiary,” the girl re- 
plied. “What about your mother?” 
“She’s in an insane asylum,” an- 
swered the girl. “And your sister?” 
“She’s been in the Reform School 
a couple of years.” “Well, that just 
leaves you and your brother. Where 
is he?” “He’s at Cornell.” “What, 
you mean your brother is in col- 
lege? What’s he studying?” “Oh, he 
ain’t studying nothing. They’re 
studying him.” 


* * * 


Then there was the congressman, 
who lost his voice shouting over the 
lend-lease bill. He stepped into a 
Washington drug store to ease his 
suffering tonsils. 

“What affortment of ice cream 
do you ferve,” he questioned the 
waitress noiselessly. 

She leaned closer and whispered, 
“Juf ftrawberry, rafberry, and van- 
illa.” 

“Oh, do you have laryngitif alfo?” 
he asked hoarsely. 

“No,” she whispered again, “juft 
ftrawberry, rafpberry, and vanilla.” 


* * * 


A lady bought a parrot from a 
pet store, only to learn that it 
cursed every time it said anything. 
She put up with it as long as she 
could, but finally one day she lost 
her patience. 

“Tf I ever hear you curse again,” 
she declared, “T’ll wring your neck.” 

A few minutes later she remarked 
rather casually that it was a fine 
day. The parrot promptly said, 
“Tt’s a hell of a fine day today.” The 
lady immediately picked up the 
parrot by the head and spun him 
around in the air until he was al- 
most dead. 

“Now then,” she said, “It’s a fine 
day today, isn’t it?” 

“Fine day,” sputtered the par- 
rot, “where in the hell were you 
when the cyclone struck?” 
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Little Jack Horner 
Sat in the corner 


B.O. 


* * * 


“T want three cigars,” piped up 
the Freshman. 

“Strong ones or mild ones?” 

“Gimme strong ones. The weak 
ones always bust in my pocket.” 


* * * 


“Are you sure Joe B. was drunk?” 

“Positive.” 

“Why are you so sure?” 

“Well, I saw him put a penny in 
the mail box, look up at the clock 
on the Libe Tower and shout: ‘By 
God, I’ve lost fourteen pounds’.” 


* * * 


According te a recent report, dogs 
in Siberia are the fastest in the 
world. Probably because the trees 
are so far apart. 


* * * 


A young fellow was driving to- 
ward town. Suddenly he honked his 
horn and pulled over to the curb. 
A young lady got into his car. As 
they drove away he said: “When 
we get to the next traffic light you'll 
have to tell me whether it’s red or 
green. You see, I’m color blind.” 

The young lady grinned at him 


‘and replied, “Ah say yo’ is.” 


* * * 


Farmer: “I miss the old cuspi- 
dor since it’s gone.” 

Wife: “You always missed it— 
that’s why it’s gone.” 


* * * 


“Hey,” cried Satan to a new 
arrival, “You act as :f you owned 
the place.” 

“T do,” came the reply. “My wife 
gave it to me just before I came.” 


* * * 


First Duck: “Who won the boat 
race down there below us, Cornell 
or Navy?” 

Second Duck: “Cornell just 
crossed the finish line in the lead.” 

First Duck: “And to think, I put 
everything I had on Navy.” 


A Penn man sat down at a lunch 
counter and ordered four fried eggs, 
a dozen oysters, a grilled steak and 
a double order of French fried po 
tatoes. After wading through these 
he polished off with six doughnuts, 
two pieces of pie and three cups of 
coffee. 

When the waiter had finished 
serving, he remarked, “You must 
enjoy your meals.” 

“Far from it,” replied the Penp 
man, “as a matter of fact, I hate 
’*em—but am I nuts about bicar- 
bonate of soda.” 


* * * 


One day little Audrey locked the 
bathroom door and threw away the | 
key and then laughed and laughed 
and laughed because she knew her 
father was going to have a beer 
party. 


* * * 


The philanthropist had presented 
the insane asylum with a beautiful 
new swimming pool. “How do the 
inmates like it?” he asked the war. — 
den. 

“They're crazy about it,” was 
the answer, “We can’t keep them 
out of it. And they like it even 
better wnen we put water in it.” 


* * 


Old Lady (to little boy smoke’ 
ing): “Don’t you know that if you” 
do that you'll never get to be Prest 
dent?” 

Little boy: “That’s all right, lady,” 
I’m a Republican.” 

* * * 
And did you hear about the litle” 


moron who struck his dentist be 
cause the old doc got on his nerves 


* * * 


Optician: “What can | do for 
you, sir?” : 
Patient: ““I need an eye test.” 

Optician: “And what makes you) 
think so?” q 
Patient: “I was opening a sale 
and an orchestra began to play.” | 
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